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8 Animals in general. 
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CHAP. XI. 
Of the Foed of Animals. 


: TH preceding reflection of the Pſalmiſt, mindeth 
me of another thing in common to animals, 


dat pertinently falleth next under copſideration, 


vol. 11. B ſervations 


\. which is, the appointment of food, mentioned in verſe 
27, 28, of the laſt cited P/alm, civ. Theſe [.crea» 
_ tures] wait all upon thee, that thou maye/t give them 
their meat in due ſeaſon. That thou giveſt them, 
tbey gather ; thou opene/t thy hand, they are filled 
with good. The ſame is again aſſerted in Eſal. cxlv. 
15, 16. The eyes of all wait upon 115 and thou 
give/t them their meat in due ſeaſon. Thou openeſt 
thy hand, and ſatiiſieth the defire of every living thing. 
What the P/almi/t here aſſerts, affords us a glo- 
rious ſcene of the Divine providence and manage- 


ment. Which, (as I have ſhewed it to concern it- 


ſelf in other leſſer things,) ſo we may preſume, 
doth it exert itſelf particularly in fo grand an affair 

as that of food, whereby the animal _— ſubſiſts: 
And this will be manifeſted, and the Fſalmiſt''s ob- 


| 
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ſervations exemplified, from theſe ſix following par- 
_ ticulars, 

I. From the ſubſiſting and malgtaining ſuch a 
large number of animals, throughout all parts of 
the world. 

II. From the proportionate quantity of food to 
the conſumers. 

III. From the variety of Wos ſuited to the va- 
riety of animals: or, the delight which various 
animals have in different food. | 

IV. From the peculiar food which peculiar 
places afford to the creatures ſuited to thoſe 
places. | 
V. From the admirable and curious apparatus 
made for the gathering, preparing, and digeſtion of 

the food. And, 

Vl. and laſtly. From the great ſagacity of all 
animals, in finding out and providing their food, 

I. It is a great act of the Divine power and 
wiſdom, as well as goodneſs, to provide food for 
ſuch a world of animals (a) as every where poſſeſs 
the terraqueous globe; on the dry land; and in 
the ſea and waters E in the torrid and frozen zones, 


(4) Paſtum animantibus large & copios? Natura eum, qui evique 
aptus erat, comparavit, —* Nature hath abundantly furniſhed to 
all animals that food which is moſt proper for them.” — Cic. de 
Net. Deor. I. 2. c. 47. 


Ill. Deus eft, — qui per totum orbem armenta dimifit, qui gregibus 


ubique paſſim vagantibus pabulum pręſtal.— 6 He who hath covered 
the earth with living creatures, He who ſupplies each animal 


with its proper food, He is Gon.“ Senec. de Benef. I. 4. c. 6. 
Fond as 


' 


as well as the temperate. That the temperate cli - 
mates, or at leaſt the fertile valleys, and rich and 
plentiful regions of the earth, ſhould afford ſubſiſt- 
ence to many animals, may appear leſs wonderful 
perhaps: but that in all other the moſt likely 
places for ſupplies, ſuſficient food ſhould be afford- 
ed to ſuch a prodigious number, and ſo great va- 
riety of beaſts, birds, fiſhes, and inſects, is owing 
to that Being, who hath as wiſely adapted their bo- 
dies to their place and food, as carefully * 
vided food for their ſubſiſtence there. | 
But I ſhall leave this conſideration, becauſe it 

will be illuſtrated under the following points; and 
proceed, | 
II. To conſider the 4 of the quantity of 

food, in proportion to the conſumers. In all places 
| there ls generally enough ; nay, ſuch a ſufficiency, 
as may be ſtyled a plenty ; but not ſuch a ſuper- 
fluity, as to waſte and corrupt, and thereby annoy 
the world. But that which is particularly remark- 
able here, is, that among the great variety of foods, 
the moſt uſeful is the moſt plentiful, moſt univer- 
fal, eaſieſt propagated, and moſt patient of weather, 
and other injuries. As the herbaceous eaters (for 
inſtance) are many, and devour much; fo the dry- 
land ſurface we find every where almoſt naturally 
carpeted . over with graſs, and other agreeable 
wholeſome plants; propagating themſelves in a 
manner every where, and ſcarcely deſtroyable by the 
weather, the plough, or any art. 80 likewiſe for 


B 2 grain, 
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grain, eſpecially ſuch as is moſt uſeful, how eaſily 


is it cultivated, and what a large increafe doth it 
produce? Pliny's example of wheat (b), is a fufli- 
_ cient inſtance in this matter; which (as that curious 


heathen obſerves) being principally uſeful to the 
ſupport of man, is eaſily propagated, ind in great 
plenty : and an happy faculty that is of it, that it 
can bear either extremes of heat or cold, ſo as 
ſcarce to refuſe any clime. 

III. Another wiſe proviſion the Creator hath 
made relating to the food of animals, is, that various 
animals delight in various food (c); ſome in graſs 
and herbs; ſome in grain and ſeeds; ſome in fleſhy; 
ſome in inſects; ſome in this (d), ſome in that; 

| dn . 


00 2 e nid eft fertilius : hoc ei Natura tribuit, , co 
maxime alas hominem ; ulpote cum è modio, fi fit aptum ſolum — 


150 modi reddantur. Miſit D. Augufto procurator—ex uno grano 


(vix credibile difu ) 400 paucis minus germina.  Mifit & Neroni 
ſimiliter 340 flipulas ex uno grano.“ Nature has given a moſt 
wonderful fertility to wheat; becauſe it is the grain which is 
mot Mcntial for the nourifhitent of man A ſingle” buſhel of 
good wheat will give a return of 150. One of the Roman pro- 
eurators ſent to Auguſtus 400 ears produced from one grain 
(a thing ſcarcely credible). So, likewiſe 340 were ſent to Nero 
produced from one grain.” —Plin. Nat. Hill. I. 18. c. 10. 
(e) Sed illa quanta benignitas Nature, quid tam multa ad veſcens 
dum, tam varia, tam jucunda gignit ; neque ea uno tempore anni, ut 


ſemper & novitate delectemur & copid.— How great is the . 


bounty of Nature in producing food ſo various, ſo delectable; 


and that too not at one ſeaſon, but in ſucceſſion, thus giving at 


once abundance and variety.” —Cic, de Nat. Deor. I. 2. c. 53. 
(d) Stwammerdam obſerves of the Ephemeron worms, that their 
food is clay, and that they make their cells of the ſame. Upon 
. Which 
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ſome more delicate and nice; ſome voracious and 
catching at any thing. If all delighted in, or ſub- 
ſiſted only upon one ſort of food, there would not 
be ſufficient for all; but every variety chooſing 
various food, and perhaps abhorring that which 
others like, is a great and wiſe means that every 
kind hath enough, and oftentimes ſomewhat to 
ſpare *, - 
It deſerves to be reckoned as an act of the Di- 
vine appointment, that what is wholeſome food 
to one, is nauſeous, and as a pqiſon to another; 
what i is a ſweet and delicate ſmell and taſte to one, 
is fœtid and loathſome to angther :- by which 
means all the proyiſions the globe affords are well 
Apoll of. Not only eyery creature is well pro- 
vided for, but a due gonſumption is made of thoſe 
things that otherwiſe would encumber the yorld, 


| which ea he ſaith of moths, that eat wool and fur, There 
are two things very conſiderable : 1 That the cells they make to them- 
ſelves, wherein they live, and ith æubich (as their houſe, tortoiſe- 
like} they move from place to place, they make of the matter next at 


hand. 2. That they feed alſo an the ſame; therefore when you find 
their cells, or rather coats or caſes to be made of yellow, green, blue, 


or black cloth, you will alſo find their dung 7 the ſame colour. 
Swam. Ephem. vita, publiſhed by Dr. OY 8 


9 


That moſt accurate ohſerver of Nature, Linneys, has 
remarked that the cow cats 276 ſpecies of plants, and rejects 
2183 the goat eats 449, and rejects 126; t ſheep eats 387, 
and rejects 141; the horſe eats 262, and rejects 212 ; but the 
hog, more nice in its taſte than any of the former, eats but 72 
plants, and rejects all the reſt. _ Evrror. 


B 3 . be 
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lie in the way, corrupt, rot, ſtink and annoy, inſtead 
of cheriſhing and refreſhing it. For our moſt uſe- 
ful plants, grain, and fruits, would mould and rot; 
thoſe beaſts, fowls, and fiſhes, which are reckoned 
among the greateſt dainties, would turn to carrion, 
and poiſon us : nay, thoſe animals which are be- 
come carrion, and many other things that are noi. 
ſome, both on the dry land and in the waters, 
would be great annoyances, and breed diſeaſes, 
was it not for the proviſion which the infinite Or- 
derer of the world hath made, by cauſing theſe 
things to be ſweet, pleaſant, and wholeſome food 
to ſome creature or other, in the place where thoſe 
things fall: to dogs, ravens, and other voracious 
animals, for inſtance, on the earth; and to rapa- 
cious fiſhes, and other creatures inhabiting the 
e i | ; 
Thus is the world, in ſome meaſure, kept ſweet 
and clean, and at the ſame time, divers ſpecies of 
animals ſupplied with convenient food. Which 
providence of Gop, particularly in the ſupplies 


_ afforded the ravens, is divers times taken notice of 


in the Scriptures (e); but whether for the reaſons 
now hinted, or any other ſpecial reaſons, I ſhall not 
enquire. Thus our Saviour, Lyke xii. 24. Conſider 
the ravens ; for they neither ſow nor reap, which 
neither have ſtorehouſe nor barn, and God feedeth 
them. It is a manifeſt argument of the Divine 
care and providence, in ſupplying the world with 


. 


0% Fob wii 41, Hal exlei. g. 
| | food 
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food and neceſſaries, that the ravens, accounted as 
unclean, and little regarded by man, deſtitute of 
ſtores, and that live by accidents, by what falleth 
here and there; that ſuch a bird, I ſay, ſhould be 
provided with ſufficient food; eſpecially if that be 
true which Ariſtotle (J), Pliny (O, and lian (5), 
report of their unnatural affection and cruelty to 
their young: That they expel them their neſts 
nas ſoon as they can fly, and then drive them out 
« of the country.” 

Thus having conſidered the wiſe appointment of 
the Creator, in ſuiting the variety of food to we 
of animals: let us in the 

IVth Place, Take a view of the peculiar food, 
which particular places afford to the creatures in- 
habiting therein. 

It hath been already obſerved (i), That « every 
place on the ſurface of the terraqueous globe, is 
ſtocked with proper animals, whoſe organs of life 
and action are curiouſly adapted to each reſpective 
place. Now it is an admirable act of the Divine 
providence, that every place affords a proper food 


(/ driſtor. I. 9. e. 31. Hiſt. Animal. | 
(e) Pliay affirms this of the crow as well as raven caters 
omnes Ci. e. cornices] ex eodem genere pellunt nidis pullor, ac volarr 
cogunt, ficut & corvi, qui=orobuſtos ſuot fatus fugant longins,e 
All the ſpecies of ravens, crows, rooks, &c. drive the young 
from the neſt, and force them. to uſe their wings, BOP 
they become ſtrong,” Nat. Hiſt I. 10. c. 12. 

(h) Var. Hiſt. | 

(i) Chap. ix. | 
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to all the living « creatures therein. Att the virlous 
regions of the world, the different climates (I), the 
various ſoils, the ſeas, the waters, nay our vefy | Pu. 
trefactions, and moſt naſty places about the globe, 
as they are inhabited by ſome. or other animal, ſo 
they produce ſome proper food or other, aner 

Aa comfortable ſubſiſtence to the creatures living 
there, 7 might for 228115 0 of this bring the 


£ 8 FF 


, (#) Admiranda. Nature dijpenſatio eft, ut aliter, 25 ioque n- 
do, tempore, & induftrid colatur terra ſeptentrionalis, alter Ethip 
pia, Cc. Quoad Aquilomares, hoc certum tft," in plkriſpur agris 
| Veſtrogothorum, parte objedd meridional plage, bordeum atio 36 
dierum d ſemitie prajecto maturum colligi, hoc tft, a fine Fufui Maſque 
medium Auguſti,  aliquando releriun. Ea namque maturitas ex fol 
naturd, atriſque clementid, ac humore lapillorum Fovente radicei, 
ſoleque torr. Ae 1 necgſſariò proventt, ut ita naſcatur, Ac maturetny, 
talefqut fpitk ſexrordines in numero 6 ariſte habent. The ecbno- 
my of Nature it wonderful in the various diſtribution of ſeaſons 
and ſous in the oppoſite quarters // of the world, Kc. In the 
N parts, * inſtance in Welt Gothlard, in thoſe places 

that have a,ſout expoſure, barley ripens in 36 days from the 
time of fowing that is between the end of June and che 
middle of Aiguſt, and ſometimes ſooner. This earlineſs pro- 
ceeds from the nature of the ſoil, the mildneſs of the air, the 
moiſture which the ſmall ſtones retain about the roots of the 

lants and the great | heat of the ſun. * In this ſpecies of oy 
each ear Has ſix rows of grains.” 0/. Mag. Hift. I. 15. c. 8 
Preta N Paſcun tantd luxurian | graminum ubertate ac 1 
a neceſſum um 5 inde arcere Jumenta, ne nimio herbarum” efic n 
5 — "The meadows and altures abound in ſuch a variety of 
grapes, nd thoſe ſo luxuriant that it is rieceffary to remove 
cattle from them, when fed, for fear öf tb n. AA. 
ib. 1. 19. c. 36, 
() Among the many noble contrivances fox food, I can- 

not but ie that oY aliment, bread,\to the reve- 


caàuſe the P/almif, in the fore- cited civth P/alm; 
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the large fwartns of inſects in the air, with every 
other food of the creatures reſiding in the earth; or 
flying in the air. But I h{ll-ſt6p/at the wa,. de- 


ſpeaks with relation to the eſpetial proviſton for the 


inhabitants of the waters; and alſo by, reaſon that 


many land animals have er. chief maintenance 
from thence. 114 WEE e ses eil 
Now one auld 
very unlikely element to produce food for ſo great 
a number of creatures as have their ſubſiſtence 
from hence. But yet how rich a protptuary is 
it, not only to large multitudes of fiſhes, but alſo to 
many amphibious quadrupeds, inſects, replies, and 
birds! From the largeſt {eviathan,' which the 
Eſulmiſt ſaith (m) playeth in the ſeas, to the ſmalleſt 
mite in the lakes and ponds, all are plentifully pro 


lation, or "at leaſt the inſpiration of the Creator and Conſt. 


vator of mankind; not only becauſe it is a food ufed'in.all t 

| molt parts of the world; but eſpecially becauſe it is of incom- 
parable uſe in the great work of digeſtion, greatly affiſting the 
' ferment, or whatever cauſes the digeſtion of the ſtomach. Of 

which take this example from the hoble Mr. Boyle, © 4 He, ex- 


« tracted a menſtruum from bread alone, that would work on 


| « bodies more compact than many hard minerals, nay een 


4 on glaſs itfelf, and do many things that haun. fbr cb 


« not do.— Vet by no means was this fo corrofive's liquor-us 


& aqua fortis or as the other acid megffruu. Vb the ingenious 
and learned Dr. Harris's Lex. Tech. verbo Menftruum, where the 
way of preparing it myo met wich. OR book x. 


addition to note r). 


#,; 


* A wid bed 


| Ee 
great variety of herbs, fruits, and grains on ins on the earth; 
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vided for ; as is manifeſt from the fatneſs of their 
bodies, and the gaiety of their aſpe& and actions. 

And the proviſion which the Creator hath made 
ſor this ſervice in the waters is very obſervable; 
not only by the germination of divers aquatic 
plants there, but particularly by appointing the 
waters to be the matrix of many animals, par- 
ticularly of many of the inſect-kind, not only of 
ſuch as are peculiar to the waters, but alſo of many 
appertaining to the air and the land, who, by 
their near alliance to the waters, delight to be 
about them, and by that means become a prey, 
and plentiful food to the inhabitants of the wa- 
ters. And beſides theſe, what prodigious ſhoals 
do we find of minute animals, even ſometimes diſ- 


the 


3 


(% The i inſet that for the moſt part ilcelourf the waters, 


are the fmall. inſes of the ſbrimp- lind, called by Swammerdam, 
ulm aquaticus. arboreſcens. | "Theſe I have often ſeen fo nu- 


merous in ſtagnating waters in the ſummer months, that they 
have changed the colour of the waters to a pale or deep red, 
ſametimes a, yellow, according to the colour they were of, 
Of this, Swvammerdam hath a pretty ſtory told him by Dr. Flo 
rence Schuyl, viz, Se ali quando ſludiis intentum, magno quodam & 


| borrifico rumore fuſe turbatum, & 1 mul ad cauſam fur inquiren- 


dam excitatum ; verùm ſe vin eum in finem ſurrexi iſſe, cùm ancilla 


gue fene exanimis. adcurreret, & multo cum Singultu referret, omnem 


Lugduni [Batavarum)] aguam «fo mutatam in ſanguinem.—* One 
day, when intent upon his ſtudies, he was diſturbed by a vio- 
lent noiſe. and uproar ; and riſing to inquire the cauſe, a ſervant 


maid ran up fo him, half dead with fright, and in great agitation 


informed him that all the water in Leyden was turned into 
An eee 
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the water, but in the air and on land) T have 
always thought there was ſome more than ordi- 
nary uſe intended by the all- wiſe Creator. And 
having bent many of my obſeryations that way, I 
have evidently found it accordingly to be. For be 
they never ſo numberleſs or minute, thoſe animals 
ſerve for food to ſome creatures or other. Even 
thoſe animalcules in the waters, diſcoverable only 


with good microſcopes, are a repaſt to others 
there, 2s I have often with no leſ admiration 
than pleaſure ſeen (o). N 

| F 14 B ut 


blood. The ja of which, upon 2 found to 
þe only from the numerous ſwarms of thoſe pulicer. Vide 
Swamm. Hiſt. Inſef. p. 70- | 

The cauſe of. this great concourſe and appearance of thoſe 
little inſects, I have frequently obſerved to be to perform their 
coit; which is commonly about the latter end of May and in 
June. At that time they are very venereous, friſcing, and 
catching at one another; and many of them conjoined tail to 

with their hellies inclined one towards another. 

t this time alſo they change their ſkin or /ough which I | 
conceive their rubbing againſt one another mightily promoteth, 
And what if at this time they change e Vide 
book viii. chap. 4. note (J). | 

Theſe ſmall inſects, as they are very numerous, ſo are food 
to many water: animals. I have ſeen not only dicks ſhovel. 

them up as they Twim along the waters, but divers inſects alſo 
' devour them, particularly ſome of the middle. fed Hei. 0 
tice, which are very voracious inſects. 

(o) Beſides the pulices laſt mentioned, there are in the waters 
other animalcyles very numerous, which are ſcarce viſible with- 
out a microſcope. To May, and the ſummer months, the 
green ſcum on the top of ſtagnating waters, is nothing elſe but 
oo waa numbers of theſe anilnalculed : ſo is likewiſe the 


green 


animalcules, in all probability, ſerve for food to t 
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2 now the uſual objection is, that neceſſity. 
Make oe Mn Py an, en 


5 


og nts in 1 1 all the water —.— W | 


e pulices 4 
 tiel, and other the minuter animals of the Waters. Of which 
1, gave a pregnant inftance in one of the 'nympbe of gnats, to 
friend the late admirable Mr. Ray, which he was pleaſed to 
bliſh i in the Laſt edition of his Mae of God in the Gregliony 
P. 430. 

D) Mil ades quoniam natum'ff in corpore, 1 

Paſſemus, ſed quid natum'ft, id progreat um 


That man to ſelfiſh uſe turns Nature's ſtore 


+ Ro not deſign in her, but his . Power. 9 
Anil afterwards, a 
J ho 1 ut ſuffuliat ue, 21 
Et recreet vireis interdatus, atque pateni m 3 
Neuf e e ac wenas ut amorem Sara: S002 
r When faint with hunger, with — 2 oppreſt, 
nſtinct impels us to the nutrient fea ene 
* fi Ye le Kane e Wee thirſt, and 
ders other things. Vide Lucret. I. 4. v. 831, e. 
Againtt . this opinion of the Epicureant, Galen ingeniouſſy 
15 in his diſcourſe about the hand. Non enim manus ifſe 
he) Hominem artet docuerunt, ſed" ratio.. Manus autem ib 
pry, amium organa ; ficut Iyra mufici.—-Lyra myſicqm. non docuit, 
9s pat ond xray ohh, "rationem : agere 
autem non poteft ex arte abſque organic, ita & una guelibet, anima fe: 
eultates gugſdam d. fud igſius ſulſlantid obtinet. N autem corporis 
particule animam non hypellunt,—munyfe efte widere leet, 1. animalia 
recent nata confideres, que quidem prius agere conantur, quam per- 


 feRas habeant particular. Ego namgue bovis wil ulum cornibus Hetere 


conantem ſepenumero vici, antequam ei nata elſent cornua ; et pul- 
Tun equi calcitrantem, Ac. Omne enim animal ſue 1pfius anime ſu- 


eultates, ac in quos iſus fartes fue polleant maxime, nullo dodore, 


Preſentit. —Nud igitur ratione act potefty animalia Furtium ws 
fartibus 


a 9 
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make uſe of what they find: in the deſolate regions, 
and in the oa; een they feed upon 

e il What 


paribus hee Pl ir due, lade, 1 
antur ? Si igitur ova tria acceperis, unum aquile, alterum anadir, 
reliquum ſerpentis, & calore niodico foveris, animaliaque excluſeris ; 
illa quidem alis volare conantia, antequim volare poſſint ; bocautim 
revolvi widebis, & ſerpere affettans, quamvis molle adbuc & inwak- 
dum fuerit. Ei fi, dum perfeda erunt, in und eddemgue demo an- 
triveris, deinde ad locum ſubdialem ducta emiſeris, aquila guides 
ad ſublime ; anas autem in paludem ;—ſerpens vero ſub terrd irrepet , 
— Animalia quidem mihi videntur Natard magis quam ratione artem 
eliquam [T1nx artificioſam] exercere + apes fingere alwealos, cc. 
4% Man does not derive his fkill in arts from having hands, 
but from being endowed with reaſon, The hands are-nothing 
more than the inſtruments of arts as the lyre is of muſic. The 
lyre does not teach us muſic.—It is reaſon that teaches us 
through its means.—But reaſon cannot act in an artificial man- 
ner without organs.—Thus each foul derives certain faculties 
from'its own ſubſtance. —But that the ſoul is not impelled by 
the particles of the body, is evident from this, that an animal 
newly born endeavours to act before its particles are perfectly 
formed. I have oftimes ſeen a calf attempt /to butt with its 
head, before its horns were ſprung; and in like manner a foal 


ſtriking with its hoofs. All animals untaught make uſe of 


thoſe powers which Nature has given them: nor can it be ſaid, 
that the organs themſelves prompt to their ſeveral uſes, if 
thoſe uſes manifeſt themſelves before the organs are developed. 
Take three different eggs, one of an eagle, another of à duck, 
and a third of a ſerpent, and hatch them by a moderate bent. 
The two former young will be obſerved attempting to fly before 
their wings are completely formed ; the latter will make gukward 

attempts to coil itſelf up and to creep. And if the young ani- 
mals are kept in the ſame place till their form is perfected, 
and then ſet at liberty, the eagle will immediately ſoar aloft 
into the air, the duck will betake itſelf to the pool, and the 
ſerpent will burrow under ground. The artificial operations of 
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what they can come at; but, when in greater 
plenty, they pick and chuſe. 

But this objection hath been already in ſome 
meaſure anſwered by what hath been ſaid ; which 


plainly argues deſign, and a ſaper-intending wiſ. 


dom, power, and providence in this ſpecial buſi- 
| Neſs of food. Particularly the different delight of 
divers animals in different food, ſo that what, is 


nauſeous to one, ſhould be dainties to another, is 
2 manifeſt argument, that the allotment of food is 
not a matter of mere chance, but entailed to the 
very conſtitution and nature of animals; that they 
chuſe this, and refuſe that, not by accident, or 
neceſſity, but becauſe the one is a proper food, 
agreeable to their conſtitution, and ſo appointed 
by the infinite contriver of their bodies; and the 


other is diſagreeable and injurious to them. 


But all this objection will be found frivolous, 
and the wiſdom and deſign of the great Creator 
will demonſtratively appear, if we take a ſurvey, 

V. Of the admirable and curious apparatus in 


all animals, made for the gathering, preparing, 


and digeſtion of their food. From the very firſt 
entrance, to the utmoſt exit of the food, we find 
every thing contrived, made and diſpoſed with the 
utmoſt dexterity and art, and curiouſly adapted 


to the place the animal liveth in, and the food it 
is to be nouriſhed with. 


animals ſeem to me to proceed rather from Nature, than from 


any reaſoning power; as bs bees form cells, &c. Galen de Uſu 
Part. e. 3. 


: Let 
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Let us begin with the mouth. And this we 
find, in every ſpecies of animals, nicely conform- 
able to the uſe of ſuch a part; neatly ſized and 


ſhaped for the catching of prey, for the gathering 
or receiving food (9), for the formation of ſpeech, 

and every other ſuch like uſe (r). In ſome crea- 
tures it is wide and large, in ſome little and 
narrow; in ſome with a deep inciſure up into the 
head (7), for the better catching and holding of 
| Prey, 


(2) Alia dentibus predantur, alia unguibur, alia roftiri adunci- 
tate carpunt, alia latitudine [ejuſdem] ruunt, alia acumine exca- 
want, alia ſugunt, alia lambunt, ſorbent, mandunt, worant. . Nec 
minor varietas in pedum minifterio, ut rapiant, diſtrahant, teneant, 
premant, pendeant, tellurem ſcabere non ceſſent.—* Some prey 
with their teeth, others with claws; ſome ſcrape with a crook- 
ed beak, others ſtrike with a broad one; ſome ſuck, others 
lick, fip, cat, ſwallow. Nor is there leſs variety in the uſe of 
their feet, in ſnatching, tearing, graſping, preſſing, hanging 
by, and ſcraping the ground.” —Plin. Nat. Hiſt. I. 10. c. 71. 
(Y) Becauſe it would be tedious to reckon up the bones, 
glands, muſcles, and other parts belonging to the mouth, it 
ſhall ſuffice to obſerve, that, for the various ſervices of man's 
mouth, - beſides the muſcles in common with other parts, there 
are five pair, and one fingle one proper to the lips only, as Dr. 
Gibſon reckons them : but my moſt diligent and curious friend 
the late Mr. Cowper, diſcovered a fixth pair. And accord- 
- ingly Dr. Drake reckons ſix pair, and one ſingle one rer to 
the lips, J. 3. c. 13. 
(7) Galen deſerves to be here conſulted, who excellently 
againft the caſual concourſe of the atoms of ZEpicurus - 
and Aſclepiades, from the provident and wiſe formation of the 
mouths of animals, and' their teeth anſwerable thereto. In 
man, his mouth without a deep inciſure, with only one canine 
tooth on a ide, and flat nails, becauſe, ſaith he, Hie Natura 
| certs 
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prey, and more eaſy comminution of hard, large, 
and troubleſome food; in others with a much 
ſhorter inciſure, for the gathering and holding of 
herbaceous food. 
In inſects it is very notable. In ſome fndened; | 
to catch, hold, and tear their prey (7). In — 
1 to pierce and. wound animals (u), and 
ſuck 


certo 3 ſriebat, /e * 8 ac eivile effingere, cui robur & 
vires ent ex ſapientid, non ex corporis fortitudine,—* For Na- 
ture in the formation of man, knew that ſhe was framing a. 
mild and civilized animal, who derived his ſtrength and powers 
from his underſtanding, and not from hardineſs of bodily con- 
formation.” But for ions, wolves, and doge, and all ſuch as are 
called Kaęxagbburris, (or having ſharp, ſerrated teeth, ) their 
mouths are large, and deep cut; teeth ſtrong and ſharp, and 
their nails ſharp, large, ſtrong, and round, accommodated to 
holding and tearing. Vide Galen de * Part. I. 11. c. 9. 
09 Among inſects, the ſquille aguatice, as they are very ra- 
pacious, ſo are accordingly provided for it; particularly the 
quilla aguatica maxima recurva (as I call it), who hath ſomewhat 
terrible in its very aſpect, and. in its poſture in the water, eſpe- 
cially its mouth, which is armed with long, ſharp hooks, 
with which it boldly and greedily catcheth any thing in the 
waters, even one's fingers. When they have ſeized their prey, 
they will ſo tenaciouſly hold it with their forcipated mouth, 
that they will not part therewith, even when they are taken 
out of the waters, and jumbled about in one's hand. I have 
admired at their peculiar way of taking in their food; which is 
done by piercing their prey with their forcipes (which are hollow) 
and ſucking the juice thereof through them. 
The ſquilla here mentioned is the firſt and ſecond in Mor- 

's Theat. Inſert. I. 2. c. 37. 

( u) For inſtance of inſets endued with.a ſpear, I ſhall, for 
its peculiarity, pitch-upon one of the ſmalleſt, if not the very 


e Ing which I call, culex minimus nigri- 
can: 
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ſuch their blood. And in others ſtrongly rigged 
Era eta teeth, to gnaw n out their 
food, 


cans maculatur ſanguiſuga. Among us in Eſer, they are called 
nidiots z by Mouffet, midges. It is about one tenth of an inch, 
or ſomewhat more, long, with ſhort antenne, plain in the fe- 
male, in the male feathered, ſomewhat like a bottle-bruſh. Tt 
is ſpotted with blackiſh ſpots, eſpecially on the wings, which 
extend a little beyond the body. It comes from a little lender-. 
eel- like worm, of a dirty white colour, ſwimming in ſtagnating 
waters by a wrigling motion; as in fig. 7; Plate E. 
Its aurelia is ſmall, with a black head, little ſhort horns, 4 
ſpotted, lender, rough belly. Vide fg. 8. It lies quietly on 
the top of the water, now eat then'gaonty FREE EI 
way and that. 
| - "Theſe gnatt are greedy blood-ſuckers, and ly wolf 
where numerous ; as they are in ſome places near the Thames; 
particularly in the breach-waters. that have lately befallen near 
us in the pariſh of Dagenham; where I found them ſo vexa» 
tious, that I was glad to get out of thoſe marſhes; Vea, I 
have ſeen horſes ſo ſtung with them, that they have had drops 
of blood all over their * where they were wounded by 


them “. 
I have 


Y 


„The ME; is fo te} as, at 
we can hardly ſuppoſe it to be endowed with any inſtrument 
ſo powerful as to pierce the ſkin of a horſe. - The abanus, or 
gad i fy, which ſucks the blood of horſes and oxen, has an ap- 
paratus for this purpoſe ſo extremely, curious as to merit in 
this place a particular deſcription ; which we ſhall giye by re- 
ference to the figure annexed ; ſee Plate E, fig. 1. "The 
whole apparatus is contained in a fleſhy caſe not expreſſed. in 
the figure. The feelers aa are of a ſpongy texture, and grey 
colour, covered with ſhort hairs. They are united ta the 
FR OL 3 W 
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food, to carry burdens (ww), to perforate the earth, 
yea the hardeſt wood, yea even ſtones themſelves, 
for houſes (x) to PN and neſts for their 
young. k 


"1 


I hows given a figure (in fig. 9.) and more rank de- 
| ſcription of the gnati, becauſe, although it be common, it is 
no where taken notice of by any author I know, except Mouf- 
fets who, I ſuppoſe, means theſe gnats, which he calls midges ;, 
c. 13. p. 82. 

(w) Hornets and waſps have ſtrong jaws, toothed, when 
with they can dig into fruits, for their food; as, alſo gnaw and 
ſerape wood, whole mouthfuls of which they carry away to 
make their combs. Vide infr. chap. 13. note (c). 

(x) Monſieur de la Voye tells of an ancient wall of * 
ſtone in the Benedifines Abbey at Caen in Normandy, ſo eaten 
with worms, that one may run one's hand into moſt of the 
cavities ; that thefe worms are ſmall and black, lodging in a 

iſh ſhell; that ' they have large flattiſh heads, a large 
mouth, with four black jaws, c. Phil. Tranſ. No. 18. 

——— 

the other parts of the apparatus, being laid upon it ſide by ; 
fide when the animal ſtings, and thus they preſerve it from ex- 
ternal injury. The wound is made by the two lancets bb, 
which are of a delicate ſtructure but very ſharp, formed like 
the diſſecting knife of an anatomiſt, growing gradually thicker 
to the back. The two inſtruments cc appear as if intended 
to enlarge the wound by irritating the parts round it, for which 
they are jagged or toothed : they may alſo ſerve, from their 
hard and horny texture,. to defend the tube e, which is of a 
ſofter nature. and tubular to admit the blood, and convey it 
into the ſtomach. This tube is totally incloſed in a ſort of 
ſneath f, which entirely covers it. The above apparatus is 
conſiderably magnified by the microſcope. Its natural fize is 
repreſented by t the ſmall fgure 5 Foros. 
pile | And 


FuT, e of the — Gad:Fy. 
Fig.9,3, The Seng of a.Bee gheathed and unsheathed..... Fig. 4 4 more par: .. 


tiaular delineation of the Sting of a Bee, with its. appendane Grvlages man,mum, - 
with the aid of ui,, E te fur m]‘ lw o. o, o, o. it moves the Sting d F, 
wave. Pp, Two mats which drew the Shanks of the Sting into its ee A Tho 

voin bag. i, the Tube that vecretes the ho. Fig C. The Probogcs or Thunk of a7 

Ber, wherewith they gather Honey, E takee their nouruhment. Fug. 6, the pendulbus Tit - 
A nd .7.8,.9, the Gnat in its Worm, Aurelia, Ihen 


- 


3 


n "Cert n 


on. xi. OF ANIMALS MOUTHS; 19 


And laſtiy, in bird it is tho 12ſo\ remarkable; - 


In the firſt place, it is neatly ſhaped for piercing 
the air, and making way for the body through the 
airy regions. In the next place, it is hard and 
horny, which is a good ſupplement for the want 
of teeth, and cauſeth the bill to have the uſe and 
| ſervice of the hand. It's hooked form is of 
great uſe to the rapacious kind (y), in catching 


and holding their prey, and in the comminution 


thereof by tearing ; to others it is no leſs ſervice- 
able to their climbing, as well as neat and nice 
comminution of their food (z). Its extraordinary 
length, and ſlenderneſs is very uſeful to ſome, to 
ſearch and grope for their food in mooriſh 
places (an); as its length and breadth is to others 

O) Pro iis [labris) cornea & acuta volucribus rr u. Zaum 
rapto viventibus adunca : collecto, reda : herbas eruentibus limumgue 
lata, ut ſuum generi. Fumentis vice mant ad colligenda pubula : 
ora apertiora laniatu wviventibus.—* The beaks of birds are 
horny and ſhary, Thoſe that live on the prey which they 
ſeize have crooked beaks ; thoſe whoſe food is already colle&. 
ed have ſtrait beaks. Animals that feed on herbs, or on mud, 
have a broad ſnout, as the ſwine. The mouth ſerves in place 
of hands to cattle in collecting their food. The Mlaughtering 


and butchering tribes have very wide mouths.” —Plin. Nat.” 


Hiſt. I. 11. c. 37. 


(2) Parrots have their bills nicely adapted to theſe ſervices, | 


being hooked, for climbing and reaching what they have occa- 
| fion for; and the lower jaw being completely fitted to the 
| hooks of the upper, they can as minutely break their food, as 
other animals do with their teeth. | | | 
(aa) Thus in evoodeocks, ſniper, &c. who hunt for worms 
in mooriſh ground, and, as Mr. Willughty ſaith, live alſo on 


the fatty unctuous humour they fuck out of the earth. $6. 


| alſo the hills of curlews, and many other ſea-lfowl, are very 
* „ long, 


| 
| 
| 
| 


* 
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to hunt and ſearch in muddy places (5b): and 
the contrary form, namely, a thick, ſhort, 
and ſharp-edged bill, is as uſeful to other birds, 
who have occaſion to huſk and flay the grains 
they ſwallow. But it would be tedious, and end- 
| leſs, to reckon up all the various 'ſhapes, and 
commodious mechaniſm of all ; the ſharpneſs and 
ſtrength of thoſe who have occaſion to perforate 
wood and ſhells (cc); the ſlenderneſs and neatneſs 
of ſuch as pick up ſmall inſeQs ; the croſs-form of 


ſuch as break up fruits (dd); the compreſſed | 
form of others (er), with many other curious and 


long, to enable them to hunt for the worms, Oc. i in the ſands 
on the Tea-ſhore, which they frequent. 

(1b) Ducks, geeſe, and divers others, have ſuch long broad 
bills, to. quaffer and hunt in water and mud; to which we 
may reckon the uncouth bill of the ſpoon-bill : but that which 
Jeſerves particular obſervation in the birds named in theſe two 
laſt notes is, the nerves going to the end of their bills, enabling 
them to diſcover their food out of ſight ; of which ſee book vii. 
ehap. 2. note (e). 
(ieee) The picus viridis, or green-woodſpite, and all the 4vood- 
pes lers, have 2 bil, curiouſly made for digging wood, ſtrong, 

hard, and ſharp. A neat ridge runs along the top of the 
green 4vood-pecker”s bill, as if an artiſt had deſigned it for 
ſtrength and neatneſs, 

(dd) The loxia, or croſs-bill, whoſe bill is thick and ſtrong, 
with the tips crofling one another; with great readineſs breaks 
open fir-cones, apples, and other fruit, to come at their kernels, 
which are its food, as if the an the bill was deſigned 
for this ſervice. 

(ee) The ſea-pie hath a long, ſharp, narrow bill, compreſſed 
ſide-ways, and every way ſo well adapted to the raiſing /impets 
from the rocks (which are its chief, if not only food,) that 
Nature (or rather the Author of Fabre) ſeems to have 


an er OS: 1 
artificial 
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artificial forms, all ſuited to the way of living, and 
peculiar occaſions of the ſeveral ſpecies of birds. 
Thus much for the mouth, 

Let us next take a ſhort view of the teeth (ff), 
in which their peculiar hardneſs (gg) is remark. 
able, their growth (5) alſo, their firm infertion 
and bandage in the gums and jaws, and their va- 
rious ape and Tagen, ſuited to their various 


(ff) Thoſe animals neee 
ene flomach ; I erated which have no upper teeth, or none 
at all, have three flomachs ; as in beaſt, 3 the read, 
and the feck ; and 'in all granivorous birds, the crop, the echimury 
and the gizard. For as chewing is to an eaſy digeſtion, ſo is 
feoallowing whole to that which is more laborious. Dn Grew'y 
Coſmol. Sacr. c. 5. ef. 24. 

(zz) 7. Prjcr faith; the tocth are" made of ewe Ms 
hardened ; and if we view the grinders of deer, horſes, ſbeepy 
&c, we ſhall find great reaſon to be of his mind. His obſerv- 
ations are, Mirum autem eos (i. e. dentet) cùm primùm à pelliculir 
imbricatim convolutis & muco wiſcido conſtarent, in tantam diri. 
geſcere ſoliditatem, que offa cun#a ſuperet. Idem fit etiam in officulis 
ceraſorum, &c.—Separatione fad, per membranas conditur magna 
locellis, quot formant lamine tenues, ac duriuſcule ad dentis figuram 
antea divinitzs compoſite. —<* It is wonderful that the t 
which ſeem at firſt to conſiſt of convolved pellicles and tough 
mucus, ſhould afterwards acquire ſuch a degree of ſolidity, as 
to ſurpaſs all manner of bones in hardneſs. Thy ſame thing is 
remarkable in cherry-ſtones,” e.. Peyer —_ L. 2. 
c. 8. 

(3b) FRO (i. e. denter) renaſcuntur, minimò credendi ſunt 
a 2 facultate aliqud plaſticd brutorum denus formari, ſed latentes lan- 
tummodo in conſpectum producuntur aug mento molir ex Muente ſucco. 
« 'Thoſe teeth which grow again, are not to be ſuppoſed 
formed by any plaſtic faculty in the animal, but lie concealed, 
and are gradually brought forward by deriving nouriſhment 
from the ſuper-abundant Juices.” — 1d. ibid. 


C3 occaſion 
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occaſion and uſe (ii); the foremoſt weak and 
fartheſt, from. the center, as being only preparers 
to the reſt; the others being to grind and mince, 
are accordingly made ſtronger, and placed nearer 
the center of motion and ſtrength. . Likewiſe their 
various form (kk), in various animals is conſider- 
able, being all curiouſly adapted to the peeuliar 


food (), and occaſions of the ſeveral ſpecies of 
animals 


(i) From theſe, and other like ates of the teeth, 
Galen infers, that they muſt needs be the work of ſome wiſe, 
provident Being, not Chance, nor a fortuitous concourſe of atoms, 
For the confirmation of which he puts the caſe, that ſuppoſe 
the order, of the teeth ſhould have been inverted, the grinders 
ſet in the room of the inciſors, c. (which might as well have 
been, had not the teeth been placed by a wiſe Agent) i in this 
caſe, what uſe would the teeth have been of? What confu- 
ſion by ſuch a flight error in their diſpoſal only? Upon 

which he argues, At ſi quis chaream hominum 32 (the number of 
the tecth) ordine diſpoſuit, eum ut hominem induſtrium laudaremus : 
cam wverd dentium choream Natura tam belle exorndrit, nonne 52 
guoque. laudabimus ?—** When we allow the ingenuity ity of any 
man who places 32 men in exact ſymmetrical order or in parallel 
lines, ſhall we not equally give the praiſe of ingenuity to Nature 
who has ſhewn the ſame ſymmetry in the arrangement of 
the teeth ?”—and then he goes on with the argument, from 
the ſockets of the teeth, and their nice fitting in them, which 
being no leſs accurately done, than what is done by a cars 
penter or ſtone-cutter in fitting a tenon into a mortice, doth 

as well infer the art and act of the wiſe Maler of animal 
bodies, as the other doth the act and art of man. And. ſo he 
goes on with other arguments to the ſame effect. Galen de 
VJ. Part. I. 11. c. 8. 

() A curious account of this may be found in an Extract 
of a Letter concerning the teeth of divers Animals. Printed at Paris, 

in M. Vaugnion's Complete Body of Chirurg. Oper. chap. 53- 
(%) As it hath been taken notice of, that various animals 


delight in various 1 ſo it * falls out, that their 
teeth 


* 
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animals (mm). And: laſtly, the temporary defect 
of them (un), is no leſs obſervable in children, 
and ſuch young creatures, where there is no occa« 
ſion for them; but they would be rather an annoy- 
ance to the tender nipples and breaſts. 


teeth are accordingly fitted to their food; the rapacious, to 
catching, holding, and tearing their prey; the herbaceous, to 
gathering and comminution of vegetables: and ſuch as have no 
teeth, as birds, their bill, craw, and gizard are aſſiſted with 
ſtones, to ſupply the defect of teeth. But the moſt conſider» 
able example of this kind is in ſome families of the inſectt · 
tribes, as the papillio- lind, &c. who have teeth, and are vora- 
cious, and live on tender vegetables in their nympha, or caterpil- 
lar-ftate, when. they can only creep ; but in their mature papil- 
lio-flate, they have no teeth, but a proboſcis or trunks, to ſuck 
up honey, (ſee Plate E, fig. 5.) Cc. their parts for ga 

food, as well as their food being changed, as ſoon as they have 
wings to enable them to fly to it. | 

(mm) It is remarkable in the teeth of fiſhes, that-in fome 
they are ſharp, as alſo jointed, ſo as to fall back the better 
to catch and hold their prey, and to facilitate its paſſage into 
the ſtomach : ſo in others they are broad and flat, made to 
break the ſhells of ſnaile and ſhel-fiſh devoured by them. 
Theſe teeth, or breakers, are placed, in fome, im the mouth; 
in ſome, in the throat; and in /obflerr, He. in the ſtomach 
itſelf; in the bottom of whoſe ſtomachs n 
grinders, with peculiar muſcles to move them. 

(as) What io there-in the wel eas beret eat lh 
vidence and deſign, if this temporary defect of teeth be not 
fuch : that children, for inſtance, ſhould have none whilſt they 
are not able to uſe them, "but to hurt themſelves, or the mo- 
ther ; and that at the very age when they can take in more ſub- 
ſtantial food, and live without the breaſt, and begin to need 
teeth, for the ſake of ſpeech ; that then, I fay, their teeth 
ſhould begin to appear, and gradually grow, Wenne 
more ſtand in need of them? 


7 c4 From 
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From the teeth, the grand inſtruments of maſti- 
cation, let us proceed to the other miniſterial 
parts. And here the parotid, ſublingual, and max- 
#lary glands, together with thoſe of the cheeks 
and lips, are conſiderable; all lodged in the moſt 
convenient places about the mouth and throat, to 
afford that noble digeſtive falival liquor, to be 
mixed with the food in maſtication, and to moiſten 
and lubricate the paſſages, to give an eaſy deſcent 
to the food. The commodious form alſo of the 
jaws, deſerves our notice: together with the ſtrong 
articulation of the lowermoſt, and its motion. 
And laſtly, the curious form, the great ſtrength, 
the convenient lodgment and ſituation of the ſe- 
veral muſcles and tendons (oo), all miniſtring to 
this ſo neceſſary an act of life, as maſtication is; 
they are ſuch contrivances, ſuch works, as plainly 
ſet forth the infinite Workman's care and ſkill. | 


(oo) It would be endleſs to particularize here, and there- 
8 I ſhall refer to the anatomiſts; among the reſt, particu- 
larly to Galen, for the ſake of his deſcant upon this ſubject. 
For, having deſcribed the great accuracy of the contrivance 
and make of theſe parts, he faith, Haud ſcio an hominum fit 
Jabriorum ad fortunam opificem id revocare : aliogui quid tandem 
erit, quod cum providentid atque arte efficitur ® omnino enim hoc 
ei contrarium efſe debet, quod caſu ac fortuits filet I cannot be- 
lieve that it ſhould ever enter into the conception of men in 
their ſober ſenſes, that all this contrivance ſhould owe its origin 
to chance. If ſo, what is there which we can attribute to 
foreſight and art? Moſt certainly the productions of the latter, 
ſhould he altogether contrary to thoſe of the former. 5 Galen. 
de U Part. L 11, 4 uli plur u. 


Next 
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Next to the mouth, the gullet preſenteth itſelf; 
in every creature well - ſized to the food it hath 
occaſion to ſwallow; in ſome but narrow, in 
others as large and extenſive (p); in all exceed- 
ingly remarkable for the curious mechaniſm of its 
muſcles, and the artificial decuſſation and er 
of their fibres (99). 

And e eee 
of the food, the mach; for the moſt part as va» 


0) The bore of the gullt is not in all ereaturee alike anſwer- 
able to the body or flomach. As in the fox, which bath feeds on 


bones, and ſwallows whole, or with little chewing ; ; add yt in @ 


dog, and other offivorous quadruped:, it is very large, viz 

vent à contuſion therein. Next in a horſe, wvhich- though 2 feeds 
on graſs, yet ſwallows much at once, and ſo requires a more open 
paſſage. But in a ſheep, rabbit, or ox, which bite ſhort, and 
ſeoallow leſs at once, it is ſmaller. And in a ſquirrel, fill leſſer, 
both becauſe he eats fine, and to keep him from Sr meat 
upon his deſcending leaps. And ſo in rats and mice,  <vhich often 


run along walls with their heads downwards, Dr. Grew's 


Comp. Anat. of Stom. and Guts, chap. 5. | 

(9g) Of this ſee Dr. Vill, Pharm. Rat. part. 1. ſect. 1. 
c. 2. Steno alſo ; and Peyer Mery, I. 2. 

The deſcription theſe give of the muſcular part of the gullet, 
the late ingenious and learned Dr. Drake ſaith is very exact 
in ruminants, but not in men. In men, this coat (the ſecond of 


1 gullet) con/i/ts of two fleſby lamellæ, like tevo diftin& muſeles, 


he outevard being compoſed of firait longitudinal fbres.—The 


inner order of fibres is annular, without any obſervable angles. 


The uſe of this coat, and theſe orders of fibres, is to promote deglu- 


tition ; of which the longitudinal,—fhorten the oeſophagus, and ſo 


make its capacity larger to admit of the ”—— | 


The annular, on the contrary, contra? the capacity, and cloſing 
behind the deſcending aliment, preſs it en Drake's Anat. 


vol. i. J. 1. 6. 9. 
| rious 
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rious as the food to be conveyed therein. And 
here I might deſcribe the admirable mechaniſm of 
its tunics, muſcles, glands, the nerves, arteries, and 
veins (rr); all manifeſting the ſuper-eminent con- 
trivance and art of the infinite Workman (); 
they being all nicely adjuſted to their reſpective 
place, occaſion, and ſervice. I might alſo inſiſt 
upon that moſt neceſſary office of dige/tion ; and 
here. conſider that wonderful faculty of the ſto- 
machs of all creatures, to diſſolve (7) all the ſe- 
veral ſorts of food appropriated to their ſpecies; 

even ſometimes things of ſuch conſiſtency as ſeem 


inſoluble (au); eſpecially. by ſuch Meet ſimple 


(rr) See Willi.: Pharm. FEW, 1. ſect. 1. c. 4. Cooper 
Anat. Tab. 35. and many other authors. 

()] Promptuarium autem hoc, alimentum univerſum excipiene, 
eew diviuum, non humanum ſit opificium.—* This receptacle, in 
which every ſpecies of aliment is depoſited, is ſo contrived as 
to indicate a ſkill far ſurpaſſing dune art. Galen. de Uſa. 
Part. I. 4. c. 1. | 

() How great a comprehenſion of the nature of things, did it 
require, to. make a menſtruum, that fbould corrode all ſorts of 
b coming inta the flomach, and yet not the flomach itſelf, which i is 
alſo fleſh.? Dr. Grew's Coſmol. Saer. c. 4- 

(un) The food of the caſtor being oftentimes, if not always, 
dry things, and hard of digeſtion, ſuch as the roots and bark 
of trees, it is a wonderful proviſion made in that creature's ſto- 
mach, by the digeſtive juice lodged in the curious little cells 
there. A deſcription of whoſe admirable ſtructure and order 
may be found in Blaſius from Wepfer; concerning which he 
faith, In quibus mucus reconditus, non ſecus ac mel in ſuvis. Ni- 
mirum quia caftoris aliment um exſuccum, & coftu diffcillimum eff, 
Nic iſſimus & ſumme admirandus in ſuis operibus rerum Conditar, 

D. 0. M. 
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and weak men/eruums as we find in their ſtomachs : 
but I ſhall only give theſe things a bare mention, 
and take more peculiar notice of the ſpecial provi- 


ſion made in the particular ſpecies of animals, 


S 
them. 


And 


D. O. M. ipft pulcherrimd iſtd & affabre ſudd firufturd benignif- 
ſome proſpexit, ut nunquam deefſet fermentum, quod ad ſolvendum, 
& comminuendum alimentum durum & aſperum par foret,—* In 
which the mucus is laid up like the honey 1 in a bee-hive. For 
as the aliment of the caſtor. or beaver is of a dry nature and 
of difficult digeſtion, the moſt wiſe and wonderful Author of 
Nature hath ſo conſtructed the ſtomach of the animal, that it is 


perpetually ſupplied with a fermenting .juice which, is fitted for 


diſſolving and grinding down that hard and rugged aliment. 
Vide Blaſ. Anat. Animal. c. 10. Confer aun 48. Ea Li, 
. 1684. f. 360. 

Moſt of our modern ni ei 3 
geſtion to a diſſolving menſtruum; but Dr. Drake takes it to be 
rather from fermentative, diſſolving principles in the aliment 
itſelf, with the concurrence of the air and heat of the body; as 
Nasal gur rx innen 


—— 
ö | 


* At the time when Mr. Derham wrote theſe excellent diſ- 
courſes, a diſcovery had been but recently made of a claſs of 


animals, whoſe properties have ſince excited the admiration of | 


the naturaliſt, and have ſerved as a proof to the philoſopher, 
of that nice gradation by which the ſeveral orders of organized 
bodies are connected with each other. What I here allude to 
is the tribe of animals called polypi or hydre, which, while they 


vegetate like, plants, and are capable of propagation by flips, 


are at the ſame time endowed with the moſt diſtinguiſhing pro- 
perties of animal a as loco- motion which implies vo- 
I lition, 
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And in the firſt place it is obſervable, that, 
in every ſpecies of animals, the ſtrength and ſize 

wann | | of 

W_—— | 

Mios, attifice in the ſearch of, and modes of ſecuring 
their prey, and an organization fitted like that of other ani · 
mals, to digeſt and aſſimilate into its ſubſtance the nutritive 
particles of thoſe inſects on which they feed, and throw off 
their exuvie_jn excrement. The body of the polypus 3 18 one 
entire ſtomach. 

Theſe animals were firſt diſcovered by Mr. Liemikock, | 
who gave ſome account of them in* the Philoſophical Tranſ- 
actions for 1703; but their ſingular properties were but tran- 
hiently noticed till 1740, when Mr. Trembley began to exa 
mine them. In 1742 Mr. Folkes gave an account of them to 
the Royal Society, and they have ſince been minutely analyſed, 
and various experiments made on them by Mr. Baker, Mr. 
_ Adams, Mr. Bonnet, and others. There are ſeven varieties: 
1. The hydra viridir, or green polype, which has commonly 
ten ſhort arms. 2. The fuſca, which has frequently eight arms 
ſeveral times longer than the body. 3. The griſea, which is of 
a yellowiſh colour, {mall towards the bottom, and has gene- 
rally ſeven long arms. 4. 'The pallens has generally fix arms of 
2 moderate length. 5. The hydatula has a veſicular body, and 
four obſolete arms. It is found in the abdomen of ſheep, 
ſwine, &c. 6. The fentorea which has been called the tunnel- 
ſhaped, and has a mouth furrounded with a row of hairs, 
7. The ſocialis vorticella, or cluſter-polype, is bearded, thick 
and wrinkled. (See Plate L.) 

The three firſt ſpecies, on which the greateſt number of ex- 
periments have been made, are very various in their forms. 
They are generally found in ditches in warm weather in the 
' menths of June, July, and Auguſt. When the ſun is very 
powerful, an attentive obſerver will ſee on the ſurface of the 
water many little tranſparent gelatinous lumps of the ſize of a 
pea flatted on one fide. They are likewiſe frequently attached 
to the under fide of the leaves of plants. Theſe are the polypes 
in a quieſcent ſtate, and apparently inanimate. They are ge- 
ag | _—_ 
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of their ſtomach (ww) is conformable to their 
food, Such whoſe food is more delicate, tender, 


(ww) — quadrajeds have the ſmalleſt 3233 


Heſh going fartheſl. Thoſe that feed on fruits and roots have them 


of a middle fize. Yet the mole, becauſe it feeds unclean, hath a very 
great one. Sheep and oxen, which feed on graſs, have the greateſ, 
Yet the horſe {and for the ſame reaſon the coney and hare) though 
graminivorous, yet in vely have but little ones. For that a 
horſe ir made for labour, and both this, and the hare, for quick and 
continued mation ; for which, the moſt eaſy reſpirationy and ſo the 


freeft motion of the diaphragnr is very requiſite ; which yet could not | 


be, ſhould the ſlomach lie big Pr as in r 
oxen it doth. EE 6& * 
D 


nerally fixed by one end to ſome ſolid ſubſtance, having at the 
other end a large opening, which is the mouth, around which 


are ſeveral arms projecting as rays from the centre. "Theſe 


arms are ſlender like the horns of a ſnail, pellucid, and ca- 
pable of contraction or extenſion to a conſiderable length, as is 


likewiſe the whole body of the animal. With theſe arms they 


lay hold of ſmall worms and other inſects, bringing them to 
he mouth and ſwallowing them. The indigeſtible parts are 


again voided by the mouth. The progreſſive motion of theſe 
animals is performed by that power which they have of con- 
tracting or dilating their bodies, When deſirous of moving, 
they bend down their head, and with their arms lay hold of 
ſome ſubſtance to which they mean firit to faſten themſelves z 
then they looſen their tail, and draw it towards the head; then 
either fix it in that place, or thruſting out their arms repeat 
the ſame operation. They ſometimes hang by the tail on the 
ſurface of the water, the extremity of it becoming. dry from 
the air, and thus capable of ſupporting them, on the ſame 
principle that a needle, when partly dry, ſwims upon the 
water, N . _ 


and 
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and nutritive, have commonly this part thinner, 


weaker, and ws vallky whereas ſuch whoſe ali. 
ment 


The internal part of the animal ſeems to be entirely ſtomach; 


no veſſels of any kind, or other viſcera, being diſtinguiſhable. 


The ſkin of a polype, when examined with a microſcope, ap- 
pears like ſhagreen, being entirely covered with little grains. 
The ſtructure of the arms is analogous to that of the body. 
That ſpecies called fuſca has the longeſt arms, and makes uſe 
of the moſt curious manceuvres to ſeize its prey. Sometimes 
it ſpreads its arms to a conſiderable diſtance, inclofing and 
hooking to it whatever inſe& comes within the graſp of any of 
theſe arms. At other times it gives it's arms a vibrating and 


rotatory motion, thus making a ſort of whirlpool in the water, 


which brings to the centre where the animal's mouth is, what- 
ever animal comes within its vortex. Sometimes a ſingle arm 
is ſeen twiſted like a cork-ſcrew around an inſect, which it 
immediately conveys to the mouth. When full, the polype 
contracts itſelf, hangs down as in a kind of ſtupor, but ex- 
tends again in proportion as the food is digeſted, and the ex- 
erementitious part diſcharged. The food, when macerated 


and reduced into fragments, is driven backwards and forwards 


from one end of the animal to the other, and even into the 


arms and back again, all being evidently a hollow gut or ſto- 


mach. The polypes feed on moſt inſects found in freſh water. 
Sometimes two polypes lay hold of the ſame worm, and each 


begins to ſwallow its own end, till their mouths meet, and the 


worm 1s either broken, or the one polype devoured or drawn 
in by the other: but when this happens the polype is not di- 
geſted, it is again returned alive through the mouth of its de- 
vourer. The natural mode in which the polypes generate, is 
by ſmall tubercules proceeding from the fide of the animal, 
which gradually increaſe in bulk, begin to puſh out arms, ap- 
pear as / if faſtened only by the tail to the parent, and at length 
quit it altogether. The whole of this progreſs is ſometimes 

752 | gone | 
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ment is leſs nutritive, or whoſe bodies require 
larger ſupplies to anſwer their bulk, their labours, 


gone through in the * of twenty-four hours; at other 
times it takes ſeveral days. While the young animal is firmly 
attached to its parent, the food is ſeen to be circulated recipros 
cally from the one to the other, whatever is ſwallowed by the 
mouth of the one animal paſſing into the body of the other: 
this reciprocation has been obſerved to go on, while there was 
nine or ten young polypi ſticking to the body of the parent. 
No intercourſe of the fexes was ever obſerved to take place 
among theſe animals, nor does there ſeem to be any diſtinction 
of male and female. 

The moſt ſingular phenomena attending this claſs of um- 
mals is their propagation by ſlips or cuttings. If a polypus is 
cut into twenty pieces, each piece will in a ſhort time produce 
a perfe& animal. Even the ſmalleſt portion of the ſkin of a 
polype, an arm, or a fragment of a young ſprout while attach- 
ed to the body of its parent, grows in a very ſhort time a com- 
plete polype of the ſame ſpecies. Two polypi may be grafted 
together ; the head of one will unite with the body of another 
whoſe head has been cut off; or if brought in union with the 
tail, an animal will be formed with two heads. The hydra fuſea 
may be turned outſide in, hike a glove, without any apparent 
injury to the animal functions, which go on as before. If the 
animal has young ones attached to its outſide when this opera- 


tion is performed, they grow in the inſide till they come out 


at the mouth, and thug detach themſelves from the parent. 
The ſociahs, or cluſtering polype, appears like a circle ſurround- 
ed with crowns or ciliated heads tied by ſmall thin tails to a 
common centre, from which they advance towards the circum- 
ference, and then turn like a wheel, making a vortex which 
draws in the food to the mouth. 5 

It is now perfectly aſcertained, that the marine Fdfiawees | 
called corals, coratlines, keratophyta, eichera, ſponges, ce. are 

614 in 
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and waſte of ſtrength and ſpirits, . 
| qad ſtrong. 

Another very b thing in this part, is, 
the number of ventricles in divers creatures . In 
many but one; in fome two or more (xx). In 
ſuch as make a ſufficient. comminution of the food 
in their mouth, one ſuffices. But where teeth are 
wanting, and the food dry and hard, (as in grani- 
vorous birds,) there the defect is abundantly ſup- 
| plied by one thin membranaceous ventricle, to re- 
ceive A moiſten the. food, and another thick, 
ſtrong, muſcular one; to grind and tear ( yy) it. 
But in ſuch birds, and other creatures; whoſe food 

is not grain, but fleſh, fruits, inſects, or partly one, 
partly the LOS, there their ſtomachs are accord«: 


ingly 


po The dromedery hath four ſtomachs, one whereof is pe- 
euliarly endowed with about twenty cavities, like ſacks, in all 
probability for the holding of water, Concerning which, 1 
book vi. chap. 4. note (a). 

) To affift in which office, they ſwallow ſmall , 
ſtones, Which are to be met with in the gizards of all granivo- 
rous birds; but in the gizard of the iynæ, or wrynech, which 
was full only of ants, I found not one ſtone. $0 in that of the 

green <vood-pecker (full of ants and tree-maggots) there were but 


few fone, 


— nz 


in reality the caſes formed by polypi of different kinds, for their 

habitation and defence. See the works of Peyſſonnel, Ellis, 

Juſſieu, Reaumur, Donati, and others. Epi rok. 

* It has been already obſerved (ante, p. a8.) that the ani · 

mals of the hydra or polype ſpecies, ſeem to confiſt internally of 

n n without viſcera or veſſels of any kind. 
| ame 


Fig.1. the Hydra viridis or green Polype. Fig. 2 the Hydra fucea. Vi g. ole h 
Grizea. Fig. 4. the Stentorea or funnel polype. Fig. The Soca vorticella arc u 
polype . f 
Fig. 6. the Horm used by Alexander the Great to asvemble his army. 

Fig. 3. a Stertorophenee Horn of Hirohers uvention . BY. 
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ingly conformable to their food (22), klronger or | | 
| weaker, membranaceous or muſcular “. 1 Nj 
But as remarkable a thing as any in this part of f 
anime is, the curious contrivance and fabric of the 4 
ſeveral ventricles of ruminating creatures. The 1 
very act itſelf of rumination, is an excellent proviſion 2 
for the complete maſtication- of the food, at the 
reſting, leiſure times of the animal. But the ap- 
paratus for this ſervice, of divers ventricles for its 
various uſes and purpoſes, together with their, cu- 
rious wechaniſm, deſerves great admiration (aaa). 


65 In W birds; the third denies is abba] 
ha meat is concofted, as in a man: or ſomewhat tendinous, ar 
in an owI; as if is were made indifſerently for fleſh, or other meat, a 
he could meet with either. Or moſt thick and tendinous, called the” 
gizzard ; RW? wo meat, as on a mill, is ground to pieces, - (Grew, . 
ubj ſupra, e. g. * 
| (aaa) It wel be much too long a taſk to inſiſt upon it 
here as it deſerves, and therefore concerning the whole buſineſs 
of rumination, I ſhall refer to J. Conr. Peyeri Merycolog. ſeu de 
Ruminantibus & ruminatione Commentar. where he largely treateth 
of the ſeveral ruminating animals, of the parts miniſtring to this 
act, and the great uſe and benefit thereof unto them. 


q " of, 


Animals whoſe food requires much comminution, and Who 
have no apparatus in their mouth for that purpoſe, have it, as 
already obſerved;'in the ſtomach. As, for example, the crab and 
lobſter, and granivorous fowls, have a powerful gizzard, lined 
with a thick corneous ſubſtance. This ſtomach likewiſe has a 
compreſſing force, like that of the jaws, and the ſmall pebbles _ 
which the animals ſwallow ſerve it for teeth. - Evitror. 
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Having thus far purſued the food to the place, 
where, by its reduction into chyle, it becomes a 
proper aliment for the body ; I might next trace 
it through the ſeveral meanders of the guts, the 
lacteali, and fo into the blood (bbb), and afterwards 
Go into 


(%s) There are too many particulars to be inſiſted on, ob- 
ſervable in the paſſages of the chyle, from the guts to the left ſub- 
elavian vein, where it enters into the blood 3 and therefore I ſhall 
only, for a ſample of this admirable economy, take notice of 
e of the main and more general matters. And, 

Aſter the food is become chyle, and gotten into the guts, 
it is is an excellent proviſion made, not only for its paſſage through 
the guts, but alſo for its protruſion into the /aFeals, by the peri- 
flalic motion, and valvule conniventes of the guts. 2. It is an 
' admirable proviſion, that the mouths of the /a&zals, and indeed 
the la8eals primi generis themſelves, are ſmall and fine, not wider 
than the capillary arteries are, leſt, by admitting particles of the 

_ nouriſhment groſſer than the capillaries, dangerous obſtructions 
might be thereby produced. 3. After the reception of the ali- 
ment into the ladcalt primi generis, it is a noble proviſion for the 
advancement of its motion, that in the meſenteric glands, it meets 
with ſome of the lymph. duct, and receives the impregnations of 
the [ympha. And paſſing on from thence, it is no leſs. advantage, 
4. That the /afeals, and Iymphe-dufts meet in the receptaculum 
chyli, where the aliment meeting with more of the ympba, is 
made of a due conſiſtence and temperament, for its farther ad- 
yancement through the thoracic dud, and ſo into the left ſulela- 
vian vein and blood. Laſtly, This thoracic du# itſelf is a part 

a of great conſideration. For, (as Mr. Comper ſaith,) If wwe con- 
ider in this dud its ſeveral diviſions and inoſculations, itt numerous 

| valves looking from below upwards, its advantageous ſituation le- 

taveen the great ariery and vertebræ of the back, together with the 

dufs diſcharging their refluent lympha from the lung, and other 

neighbouring parts, we ſhall find all conduce to demonſtrate the - 


8 
1 
i 
11 
| 
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into the very habit of the body: I might alſo take 
notice of the ſeparation e, 
what is nutritive, (which is received,) and what is 
feculent (being ejected); and the impregnations 
there from the pancreas and the gall; and after it 
| hath been ſtrained through thoſe curious colanders, 
the lacteal veins, I might alſo obſerve its impregna- 
tions from the glands and lymphe-dudts ; and, to 
name no more, I might farther view the exquiſite _ 
ſtructure of the parts miniſtring to all theſe delicate 
offices of nature; particularly the artificial con- 
formation of the inteſtines might deſerve a ſpecial 
enquiry, their tunicks, glands, fibres traverſing one 
another (ccc), and periſtaltick motion in all crea- 
tures; and their cochleous paſſage (dad) to retard 
the motion of the chyle, and to make amends for 
the ſhortneſs of the inteſtines, in ſuch creatures as 


moſt art of Nature uſed in furthering the feep and perpendicular 
"_ of the chyle. Anat. Introduct. 

(cc) Theſe, although noble contrivances and works of God, 
ate too many to be inſiſted on, and therefore I ſhall refer to the 
anatomiſts, particularly Dr. Wilks Pharmaceut, Dr. Cole, in Phil. 
Tranſ. No. 125. and Mr. Cowper”s elegant cut in Anat. Tab. 34, 
35. and Append. fig. 39, 40. 

(ddd) In the thornback, and ſome other fiſhes, it is a very cu- _ 
rious proviſion that is made to ſupply the paucity and brevity of 
the guts; by the perforation of their ſingle gut, going not ſtrait 
along, but round like a pair of winding-ſtairs ; ſo that their 


gut, which ſeems to be but a few inches long, hath really a bore _ 


of many inches. But of theſe, and many other noble curioſities 
and diſcoveries in anatomy, the reader will, I hope, have a bet- 
ter and larger account from the curious and ingenious Dr, 
Douglas, who is labouring in thoſe matters. 


D 2 | have 
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have but one gut; together with many other ac- 
commodations of nature in particular animals that 
might be mentioned. But it ſhall ſuffice to have 
given only a general hint of thoſe curious and ad- 
mirable works of Gov. From whence it is abun- 
dantly manifeſt, how little weight there is in the 
former atheiſtical objection. Which will receive a 
further confutation from tje 

VI. and laſt thing relating to food, that 1 ſhall 
ſpeak of, namely, The great ſagacity of all animals, 
in finding out: and providing their food. In man, 
perhaps, we may not find any thing very admirable, 
or remarkable in this kind, by means of his reaſon 
and underſtanding, and his ſupremacy over the in- 
ferior creatures; which anſwereth alt his occaſions 
relating to this buſineſs : but then even here the 
Creator hath ſhewed his ſkill, in not over-doing the 
matter ; in not providing man with an unneceſſary 
apparatus, to effect over and over again what is fea- 
fible, by the reach of his underſtanding, and 100 

power of his authority. | 


But for the inferior creatures, who want reaſon, 
the power of that natural inſtinct, that ſagacity (eee) 
which the Creator hath imprinted upon them, do 


(=) Nuibus beſtiis _— cibus, ut abe generis betits veſceren- 
tur, aut wires natura dedit; aut celeritatem ? data eft - quibuſdane 
etiam machinalio quedam, atque ſolertia, & e.“ Thoſe beaſts who 
live upon ſuch food as is likewiſe adapted to the nouriſhment of 
other ſorts of animals, are endowed by nature with either 
ſtrength or ſwiftneſs: ſome have likewiſe a ſuperior degree of 

VOY and Tagacity.” Cic. de Nat. Deor. I. 2. c. 48. 


5 amply 


9 23 | | 
Fig.2. Shews the contents of the Thorax and Abdomen. an the lunge'bb the heart 
cc the liver. 4 the stomach.e the epleen. g the Igunum and Niu . 
Fig. 2. Shews the organs eubeervient t the Chylapoiette viecern; with ae off Urine” , 
and Generaton. a the Liver.b the Pancreas.cc the . d the dm. e the Nm 
cava.f the Ureters. g Reatum.'h the Bladder i the Gall-bladder. - | 
Fig. 3. Shews the Cylopoietie vizcern and organs u © them , taken out” 
or the body entire. an the two lobes of the liver, b the gait-bladder. e the Stomach 
d Ve #picen.e Aenoculon f (ion. q Igfunum and Nium. h Rectum tnaeetinum.s leva- 
v ant ephineer ant. 2 

Fig. 4 The vizcera of the Thoraw, viz. the Heart & Lungs, with the altuation of the 
great veins & arteries, a be the Larynu, d An armin. e e the eubodlarum- vems 
f re eubclunnn artery. m the Murr. n the right a. of the heart. o 0 the per- 
toardium laid open. pppp he Zunge, Kk the diaphragm. | 
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amply compenſate that defect. And here we ſhall 
find. a glorious ſcene of the Divine wiſdom, power; 
providence, and care, if we view the various inſtincts 
of beaſts, great and ſmall, of birds, inſects, and rep. 
tiles (F). For among every ſpecies of them, we 
may find notable acts of ſagacity, or inſtinct, pro- 
portional to their occaſions for food *. Even among 
- , thoſe 


(Tr) r 
food, Ec. may be reckoned celt, which, although belonging to 
the waters, can creep on the land from pond to pond c. Mr. 
Moſeley of Moſeley, ſaw them creep over the meadows," like ſo 
many ſnakes from ditch to diteh; which he thought, waßs not 
only for bettering their habitation, but alſo to catch a in the 
graſs. ' Plat Hiſtory of $taffordſbire, c. J. ſect. 32. tried, 

And as early as the year 1125, the froſt was ſo very int yſe, 
that the eels were forced to leave the waters, and were frozeti t 
death" in the meadows. Vide Hals, Men 2. thap.'7, 
ſect. 1 


i, Bci e 
In — „ rl 2. oo 4639 

* Animalk that have ſhott legs, and are "th hot fitted by 
nature for purſuing their prey, make up for that defect by 
their cunning” and ſagacity. The tarcajou of North America, 
or glutton, which is an animal of the weaſel kind, but of a large 
ſize and extremely voracious, and whoſe prey is the elk and rein- 
deer, would be utterly incapable of ever attaining its object hy 
ſpeed of foot; for its motions are extremely ſlow. Tt therefore 
ſingles out a tree on which it percciyes the marks of the teeth or 
antlers of the deer, and climbing up hides itſelf among the thick 
branches. There it remains with the greatelt patience often for 
many days, till the elk or rein-deer. chances to paſs immediately 
under, when dropping down” upon his back it fixes its claws 
between his ſhoulders, and remains. there unalterably rivetted. 
It is in vain that the. large affrighted animal increaſes its ſpeed, 
or nn with its branching korns; the glutton having taken 
D 3 poſſeſſion - 
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thoſe whoſe food is near at hand, and eaſily come 
at; as graſs and herbs; and conſequently have no 
great need of art to diſcover it ; yet, that faculty of 
their accurate ſmell and taſte, ſo ready, at every 
turn, to diſtinguiſn between what is ſalutary, and 
what OP (22g), doth wy deſerve. — 


(vs) Enumerare poſſum, ad feen capeſſendum . 
gue fit in Auris animantium & quam ſolers, ſubtiliſque deſeriptio 
Partium, guamque admirabilis fabrica membrorum. Omnia enim gus 
intus incluſa ſunt, ita nata, atque ita locata. ſunt, ut nihil corum ſu- 
fervacaneum fit, nihil ad vitam retinendam non neceſſarium, Dedit 
autem eadem. Natura belluis & ſenſum, & appetitum, ut altere cona- 
tum haberent ad naturales. paſtus capeſſendos ; altero ſecernerent pefti- 
fera a ſalutaribus.—< I might enumerate. all the ingenious and 
ſubtile contrivances in thoſe parts of animals which ſerve, for 
ſeeking and conſuming their food; and likewiſe the admirable 
ſtructure of all their members. All the interior parts are ſa 
formed and placed, that there is nothing ſuperfluous, nothing 
but what is abſolutely neceſſary for carrying on the vital func- 
tions. Natyre has likewiſe furniſhed animals with ſenſe and ap- 
petite; the one for diſpoſing them to take their natural food, 
and the other for enabling them to diſcriminate between what is 
falutary and what is noxious.” Cr. ¶ Nate H L. a. e 57 
See book iv, c. 4. | 


15 
poſſeſſion of its poſt, nothing can drive it off; its enormous 


prey drives rapidly along among the thickeſt woods, rubs itſelf 
againſt the largeſt trees, and tears down the branches with its 


expanded horns ; but ſtill its inſatiate foe ſticks behind, eating 


its neck, and digging its paſſage to the large blood veſſels that 
lie in that part. When the. deer at length falls down with 
faintneſs from loſs of blood, the voracious foe then begins his 
feaſt: he eats on without intermiſſion till his belly is diſtended 
to an enormous ſize, he becomes incapable of any other animal 

function, 
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But for ſuch animals, whoſe food is not ſo « 7 
come at, a variety of wonderful inſtinct may be met 

with, ſufficient to entertain the moſt curious ob- 
ſerver. With what entertaining power and artifice do 


ſome creatures hunt (5), and purſue their game 
and prey. And others watch and way-lay 
U ene | _ theirs! 


(%) It would be endleſs to give inſtances of my own and 

others obſervations, of the prodigious ſagacity of divers animals 
in hunting, particularly hounds, ſetting-dogs, c. one there- 
fore ſhall ſuffice of Mr. Boyle's, via. A perſon of quality, to make 
a trial, whether a young blood-hound was well inſtrudted, cauſed one 
of his ſervants to wall to a toxon four miles off, and then to a market- 
town three miles from thence. The dog, without ſeeing the man he 
war to purſue, followed him by the ſcent to the above-mentioned 
Placer, notwithflanding the multitude of market-people that went * 
in the ſame way, and of travellers that had occaſion to croſt it. 
; evhen the blood-hound came to the chief market-town, he paſſed 1 
the freete, without taking notice of any of the people there, and left 
not till he had gone to the houſe, where the man he ſought reſted him- 
ſelf, and found him in an upper room, to the wonder of thoſe that fal- 
lowed him. Boyle determ. Nat. of Effluv. chap. 4. 


function, and lies totally torpid for three or four days by the 
fide of the carcaſe ; waking at-intervals from his lethargy, and 
renewing his meal with the ſame voracity, till at length he has eat 
up the enormous animal, bones and all. During the continuance 
of this loathſome banquet, which laſts for ſeveral days, the 
intolerable ſtench which he ſends forth is a ſufficient protection 
againſt all invaders. When the prey is completely conſumed, 
the glutton hetakes himſelf again to his poſt, to wait with pa- 
tience for a freſh ſupply to his appetite. EviTtos. 
This artifice in watching for and ſecuring their prey is 

equally conſpicuous in ſome of the minute inſects, as in the 
larger animals. r 
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theirs (iii)! With what prodigious fagacity do 
others grope for it under n. out 8 light, 
iht. oy in 

wm There are re of a * 
e his prey; of which O. Magnus bath. many ſuch, as 
feigning the barking of a deg, to catch ꝓrey near houſes; feign- 


ing himſelf dead, to catch ſuch animals as conie to feed upon 
him; laying his tail on a waſp-neſt, and then rubbing it hard 


again a tree, and then eating the waſps ſo killed : ridding him- 
ſe 


of fleas, by gradually going into water, with'a lock 'of wool 
In his ET, and ſo driving the fleas up into it, and chen 9 1 


— 2-2 1 
than in the tes called formica- ſeo, or the lion piſmire, which ; 
the caterpillar or worm of a fly, reſembling the libellæ or 12 5 


flies. This creature is remarkable for conſtructing a moſt artfu | 
ſnare, for entrapping thoſe inſe&s. which are his prey. He 


chooſes for his reſidence a dry ſpot, generally under the ſhelter 


of a wall, where the ſoil is of a ſine ſand. He firſt traces a circle 
on the ſurface of the ſand which is to be the mouth of the pit 


which he intends to form. Placing himſelf in the centre of this 
circle, he buries himſelf all but the head in the ſand, which, with 


his two horns or antennæ, he throws up with a whirling motion 
towards the circumference of the circle, repeating this operation 
till he has formed the whole inner part of his circle into the ſhape 
of a funnel or inverted cone of looſe ſand, on which no inſect, 


however ſmall, can ſet its feet without puſhing down ſome of its 


ſmall particles into the centre. 'This ſerves as a warning to the 
animal that his prey is within the limits of his ſnare, and he im- 


. _  mediately whirls up the ſand that covers his head in a cloud that 


envelopes the inſe& entirely, prevents all its attempts to eſcape, 
and brings it down by the weight thrown above to the centre of 
the funnel, where it is immediately deſtroyed and drained of all 
its Juices, The obje& of this extraordinary creature is now to 


remove the exficcated carcaſe,-which it does by throwing it out 


with a violent circular jerk beyond the limits of the funnel, that 
its ſpoils may not be ſeen to deter others from approaching 


the den of this devourer. Eprros. 


1 
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in mooriſh places, in mud; and: dirt (#k&);. 


others dig and delve for i it, both aboye ab 24 
under 


it in the water by bh aud fiſh with his tail, Vhich be 
ſaith he himſelf was an eye-witneſs of: Vids & ego in ſcopulis 
Norvegia vulpem, inter rupes immiſſa caudd in aquat, plures educere 
cancros, ac demum devorare.— I ſaw a fox, among the rocks in 
Norway, who by plunging his tail into the water, drew out crabs 
that faſtened to it, and then devoured them.“ Ol. Mag. Hit | 
I, 18, c. 39, 40. 

But Pliny's fabulous ſtory of the na out- does theſe relations 
of the fore, Sermonem humanun. inter paftorum ſtabula aſſimulare, 
nomengue alicujur addiſcere, quem evocatum faras lareret. [tem vo- 
mitionem hominis, imitari ad ſollicitandas cones guss, innadate=— 
« The hyena is wont to repair to the ſhepherds' huts and imi- 
tate the human voice, and even learn ſome perſon's name, Wh 
when he anſwers to the call and comes out, is immediately torn 
in pieces. Nay they will imitate the found of a perſon vomiting. 
ſo as to entice the dogs about mann ad chen devour them.*. * 
Plin. Nut. Hiſt. I. 8. c. 30. | 

(44k) This do ducks, wwoodcocks, — 0 other Fay which 
ſeek their food in dirty, mooriſh places. For which ſervice 
they have very remarkable nerves reaching to is! end of their 
bills. Of which ſee book vii. chap 2. note (e). 

(1) Sine, and other animals that dig, have their * 4 
more tendinous, callous, and ſtrong for this ſerviee, than others 
that do not dig. They are alſo edged with a proper, tough 
border, for penetrating and lifting up the earth; and their 
noſtrils are placed well, and their ſmell is very 2 We 


cover whatſgever n purſue by digging· 
——— — 


Y 


There is a Flr of fiſh which actually ſhoots its prey; 
and is thence termed jaculator. It frequents the ſea ſhores and 
the mouths of rivers, When. it ſpies a fly fitting on the plants 
that grow in ſhallow water, it ſwims to within five or fix feet of 
the e place, and then with ſurpriſing * it darts from its 

tubular 
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under the ſurface of the drier lands (mmm) ! And 
how curious and well deſigned a proviſion is it of 


Pi The mole, as its habitation is different from that of 
other animals, ſo hath its organs in every reſpe& curiouſly 
adapted to that way of life ; particularly its noſe made ſharp 

and ſlender, but withal tendinous and ſtrong, &:. But what is 
very remarkable, it hath ſuch nerves reaching to the end of its 
| noſe 

— 


tubular mouth a ſingle drop of water, which never fails ſtriking 
the fly into the ſea, where it immediately becomes its prey. This 
fiſh is deſcribed by Linnæus under the name of chaetodon. It 
frequents the ſhores of the iſlands of Java and Sumatra. A. 
moſt ſingular ſpecies of inſtinct is found in the cuculus indicator, or 
honey guide, a bird which forms an aſſociation with man to 
ſearch for its appropriate food. This bird is a native of Africa, 
and ſubſiſts on wild honey, but unable of itſelf to attack and ſtorm 
a neſt of bees, it flies before the traveller, calling in a ſhrill voice 
| cher cher, a note which the honey-hunters carefully attend to, as 
the ſummons for the chace. - From time to time they anſwer 
with a ſoft whiſtle, which the bird hearing, always continues its 
note; and if it happens to outfly the hunters, it returns to them 
again, and redoubles its note, as if reproaching them for their 
inactivity. At length it is obſerved to hover and flutter for 
ſome minutes over a certain ſpot, and then ſilently retiring to 
a neighbouring buſh, the hunters are ſure of finding the bees in 
that identical ſpot, either in a hollow tree or in the earth. While 
they are buſy in taking the honey, the bird is ſeen. looking on 
attentively, and waiting for its ſhare of the ſpoil; which the 
hunters never fail to leave for it; but commonly not enough to 
ſatisfy its appetite, in order that it may be thence incited to a 
new chace. Dr. Sparman, in the Philoſophical Tranſactions 
for 1977, informs us that he has been witneſs to many of thoſe 
chaces : and that having ſhot one of the birds, he thereby excited 
the utmoſt indignation of the Hottentots, who cheriſh the ſpecies 
ey their own advantage, EviToR. 


particular 
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particular large nerves in ſuch creatures, mrs 
to that eſpecial ſervice! ©. 
What an admirable faculty is that of many ani- 
mals, to diſcover their prey at vaſt diſtances ; ſome 
by their ſmell ſome miles off (unn); and ſome by 
their ſharp and piercing ſight, aloft in the air, or at 
other great diſtances (000)! An inſtance of the 
latter of which God himſelf giveth, (Fob xxxix. 
2, 28, 29.) in the inſtinct of the eagle: Doth the 
eagle mount up at thy command, and make her ne/t on 
high? She dwelleth and abideth on the rock, upon 
the crag of the re N place 1 From 
| | : _ thence 


4 and lips, as ducks, £c. have, ae above in note (II). 
Which pair of nerves I obſerved to be much larger in this ani. 
mal than any other nerves proceeding out of its brain. 


(ann) Predacious creatures, as evolves, foxes, &c. will diſcover 
prey at great diſtances j ſo will dogs and ravens diſcover carrion 
a great way off by their ſmell. And if (as the ſuperſtitious 
imagine) the latter flying over and haunting houſes be a fign of 
death, it is no doubt from ſome cadaverous ſmell, thoſe raven: 
diſcover in the air by their accurate ſmell, which is emitted 
from thoſe diſeaſed bodies, which have in them the principles of 
a ſpeedy death. | 

(% ) Thus hawks and Lites on land, and gulli, and other 
birds, that prey upon the waters, can at a great height in the 
air ſee mice, little birds and inſe&s on the earth, and ſmall fiſhes, 
ſhrimps, &c. in Why arc, er Oy VR IE —_ 
take. 

(ppp) Mr. Ray gives a good account of the nidification of 
the chryſattos caudd annulo albo cinfid. Hijus nidus ann. 1668, 
in ſylvoſfis prope Derwentiam, &c. inventus oft, © dacillis ſeu virgis 
ligneis grandioribus compoſitus, quorum altera extremitas rupis cur 

Juſcdam eminentia, altera duabus betulis innitebatur,—erat nidus 
quadratur, 
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thence. ſhe ſecketh her prey, and her eyes behold afar 
off. What a commodious proviſion; hath the con- 
triver of nature made for animals, that are neceſſi- 
_ tated to climb for their food; not only in the {truc- 

ture of their legs and feet, and in the ſtrength of 
their tendons and muſcles, acting in that particular 
office (gag); but alſo in the -peculiar ſtructure of 
the principal parts, ins in the acqueſt of their 


quadratur, duas ulnas — In co | pullus unicus, adj rains el 
veribus unius agni, unius leporir, & trium ae pullorum.— 
Of the golden eagle with a white ring about its tail. Its 
veſt was found in the year 1668 in the woody couritry about the 
Derwent: it was compoſed of pretty large ſticks and branches, 
and one end of it reſted on the extremity of a rock, the other 
upon two birch trees. The neſt was of a ſquare form, and two 
ells broad, In it there was a ſingle young one, and cloſe by it 
lay the carcaſes of a lamb, a hare, and three young moor - fowl.“ 
FSynogl. Method. Avium, p. 6. And not only lambs, hares, and 
grygalh, but Sir Robert Sibbald tells vs, they will ſeize kids and 
fawne » Yea, and children too: of which he hath this ſtory of 
an eagle in one of the Orcades iſlands. Qua infantulum unius anni 
_ | pannis in bolutum arripuit (quem mater teſſellas uſtibiles pro igne al- 
latura momento temporis depoſuerat ) in loco Houton-hed difto cumgue 
deportifſe fer 4 milliaria paſſuum ad Hoiam ; qud rex x matris gu- 
latibug cognitd, quatuor viri illuc in naviculd profetii ſunt, & ſcientes 
ubi nidys Mel, infantulum illeſum & intadum deprehenderunt. << In 
a place named Houton-hed, an eagle ſeized an infant of a year 
old, wrapt up in its clothes, which the mother had laid down 
while ſhe went to fetch turf, for her fire, and carried it to the 
diſtance of four miles into an iſland called Hoy. The mother's 
cries giving the alarm immediately, four men took a boat, and 
knowing the ſpot where the neſt was, they luckily brought off the 
child ſafe and unhurt.” Prod. Nat. Hiſt. Scot. I. 3. part 2. p. 14. 
(2%) See in book vii. 15 1. note (/), the charateriſtics of 

the woodpecker kind. | 
| food! 
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food (rrr)! What a proviſion alſo is that in noc 
turnal birds and beaſts, in the peculiar ſtructure of 
their eye (55s), (and we may perhaps add the ac- 
curacy of their ſmell too,) whereby they are enabled 
to diſcover their food in the dark? But among all 
the inſtances we have of natural inſtinct, thoſe in 
ſtincts, and eſpecial proviſions made to ſupply the 
neceſſities of helpleſs animals, do in a particular 
manner demonſtrate the great Creator's care. Of 
which I ſhall give two inſtances. * 


1. The proviſion made for young creatures, 
That Eropyn, that natural affection, ſo connatural to 
all, or moſt creatures towards their young (itt), 


(rrr) The contrivance of the legs, feet, and nails | of the opoſſum] 
| ſeem very advantageous to this animal in climbing trees ( which it doth 
very nimbly ) for preying upon birds. But that which is moſt fin» 
gular in this animal, is the ſtructure of its tail, to enable it to 
hang on boughs. The ſpines, or hooks, in the middle of the under 
fide of the vertebræ of the tail, are a wonderful piece of Nature's 
mechaniſm. The firſt three vertebrae had none of theſe ſpines, but in 
all the re they were to be obſerved. They were placed juſt at the 
articulation of each joint, and in the middle from the fides. Far the 
performing this office [of hanging by the tail] nothing, I think, 
cauld be more advantageouſly contrived. For when the tail is twirled 
or wound about a ſlick, this hook of the ſpine eafily ſuſtains the 
weight, and there is but little labour of the muſcles required, only 
enough for bowing or crooking the tail. This, and more to the 
ſame purpoſe, ſee in Dr. Ty/on's Anatomy of the Opoſſum, in Phi- 
loſephical Tranſa#. No. 239. | 
(452) See before chap. 2. note (2), (aa), (35). 
(t Quid dicam quantus amor beftiarum fit in 3 
diendiſque iis, que procreaverint, uſque ad cum fem, dum foſfint 
ſeipſa Slade Pi What need is there to mention the extra- 
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what an admirable noble principle is it, implanted 
in them by the wiſe Creator ? By means of which, 

| 5 f | with 

ordinary affection that animals ſhew in rearing and protecting 
their young, till they are able to take care of themſelves ?“ 
And having inſtanced in ſome animals, where this care is not ne- 
ceſſary, and accordingly is not employed, he goes on, Jam gal. 
line, aveſque relique, & quietum requirunt ad pariendum locum, & 


| cubilia fibi, midoſque conſlruunt, eoſque quam poſſunt molliſſim# ſubſler- 
"AS nunt, ut quam facillimò ova ferventur. Ex quibus pullos cùm exclus 


n * . — <" 27 8 N man 


ſerint, ita tuentur, ut & pennis foveant, ne frigore ledantur, &. fi eff 
calor, a ſole ſe opponant.— Hens and other fowls require a quiet 
place to lay their eggs in, and they form their neſts as ſoft as poſ- 
ible, to preſerve them from injury. When the young are hatched, 
they guard them from all harm : they cheriſh them with their 
plumage to keep them in heat, and when the heat of the ſun is 
extreme, they ſcreen them from it with their bodies.” Cic. de 
Nat. Deor. I. 2. c. 51, 52. 

To this natural care of parent - animals to their young, we may 
add the returns made by the young of ſome towards the old ones. 
Pliny ſaith of rats, Genitores ſuos feſſos ſeneftd, alunt inſigni pictate. 
* 'They ſhow an extraordinary care and affection in nouriſhing 
their aged parents.” — Nat. Hiſt. 1. w c. 57. So Cranes, he faith, - 
Genetricum ſenefam invicem educant.— In their turn they afford 
ſupport to their parents in old age.” L. 10. c. 23. 

This St. Ambroſe takes notice of in his Hexameron, and Ol, 
Magnus after him, Depofiti patris artus, per longevum ſenefutis 
plumis nudatos circumſlane ſoboles pennis propriis fovet,—collatitis 
cibo paſcit, quando etiam ipſa nature reparat diſpendia, ut hinc inde 
ſenem ſublevantes, fulcro alarum ſuarum ad volandum*exerceant, & 
in priſlinos uſus deſueta membra reducant.—* The young cover 
and cheriſh with their wings, the featherleſs limbs of the aged 
crane. They feed him with the food they have collected, and 
ſometimes even raiſe him up and carry him on their wings, to give 
exerciſe to his languid body, and bring in ſome degree his worn- | 
out limbs again into uſe and action.“ For which reaſon this 
bird is denominated pia. Vide Oi. Mag. Hiſt. I. 19. c. 14. 

Hereto 
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with what alacrity do they tranſact their parental 
miniſtry ? With what care do they nurſe up their 
young ; think no pains too great to be taken for 
them, no dangers (uuẽm) too great to be ventured 
upon for their guard and ſecurity *, How carefully 
will they lead them about in places of ſafety, carry 

them into places of retreat and ſecurity; yea, — 


Hereto may be added alſo the conjugal Lesgyd of the little 


green Ethiopian parrot, which Mr. Ray deſcribes from Clufrus. 
Femelle ſeneſcentes ¶ quod valdè notabile wix edere wolebant, niſi 
cibum jam à mare carptum, & aliquandiu in prolobo retentum, & 
gugſi codtum roftro ſuo exciperent, ut columbarum pulli & matre ali 
ſolent.— The female, when ſhe grows old, will ſcarcely taſte 
food, unleſs it is procured her by the male, and is kept awhile in 
his beak, and thus macerated for her; in the ſame manner as we 


ſee the young pigeons fed by their mother.“ Hoch. Merb. 


Av. p. 32. 

(aun) The moſt timid animals, that at other times abſcond, 
or haſtily fly from the face of man, dogs, &c. will for the ſake of 
their young expoſe themſelves. Thus among fowls, hens will 
aſſault, inſtead of fly from ſuch as meddle with their brood. 80 
partridges, before their young can fly, will drop frequently down, 
firſt at lefſer, and then at greater diſtances, to dodge and draw off 
dogs from purſuing their young. 

RY . 

The care of animals (ſays lord Kaimes) to preſerve their 
young from harm, is a beautiful inſtance of Providence. When 
a hind hears the hounds, ſhe puts herſelf in the way of being 
hunted, and leads them away from her fawn. The lapwing is 
no leſs ingenious : if a perſon approach, ſhe flies about, retiring 
always from her neſt. A partridge is extremely artful : ſhe 
hops away, hanging a wing as if broken ; lingers till the perfon 
approach, and hops again. The roebuck defends its young 
with reſolutjon and courage. So doth the ram, and ſo do many 
other quadrupeds. Sketches of the Hiſtory of Man, book i. ft. 6. 

A fox has been known to run for ſeveral miles, carrymg her 
cub in her mouth when purſued by the hounds. EvrroR. 
95 of 
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of them admit chem into their own bowels (runs) | ? 
How will they careſs them with their affectionate 
notes, lull and quiet them with their tender parental 
voice, put food into their mouths, ſuckle them, 
cheriſh and keep them warm, teach them to pick, 
and eat, and gather food for themſelves ; and, in a 
word, perform the whole part of ſo many nurſes, 
deputed by the ſovereign Lord and Preſerver of the 

world, to help ſuch young and ſhiftleſs creatures, till 
they are come to that maturity, as to be able to 
ſhift for themſelves ? 

And as for other animals, (particularly inſects, 
' whoſe fire is partly the ſun, and whoſe numerous 
offspring would be too great for their parent-ani- 
mal's care and proviſion,) theſe are ſo generated, 
as to need none of their care, by reaſon they arrive 
immediately to theit Hun, their perfect, adult 
ſtate, and are able to ſhift for themſelves. But yet, 
thus far their parental inſtin& (equivalent to the 
moſt rational care and foreſight) doth extend, that 
the old ones do not wildly drop their eggs and 
ſperm any where, at all e but fo cau- 


(comes) The oſim hath a curious bag on purpoſe for the 
ſecuring and carrying about her young. There are belonging to 
this bag two bones (not to be met with in any other ſkeleton ) 
and four pair of muſcles; and ſome ſay the teats lie there- 
in alſo. Dr. Ty/on. Anat. of the Opo i in Phil. Tranſ. No. 239. 
where he alſo, from Oppian, mentions the dog-fiſo, that upon any 
ſtorm or danger, receives the young ones into her belly, (fee 
Plate F, fig. 1.) which come out again when the fright is over. 
$0 alſo the /quatina and glaucus, the fame author ſaith, have the 
* care for their Wan but receive Rn into different _ 


vouly 
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tiouſly repoſit it in ſuch commodious places (ſome 
in the waters, ſome on fleſh, ſome on plants, proper 
and agreeable to their ſpecies (xxx); and ſome ſhut 
up proper nutriment in their neſts, partly for incuba- 
tion, partly for food (yyy),) that their young in their 
aurelia, or nympha ſtate, may find ſufficient and 
agreeable food to bring them up, till they arrive at 
their maturity. 
Thus far the parental inſtinct and care. | 
Next we may obſerve no leſs in the young them- 
ſelves, eſpecially, in thoſe of the irrational animals, 
Foraſmuch as the parent-animal is not able to bear 
them about, to cloath them, and to dandle them, 
as man doth; how admirably hath the Creator 
contrived their ſtate, that thoſe poor young crea- 
tures can ſoon walk about, and with the little helps 
of their dam ſhift for, and help themſelves? Hor 
naturally do they hunt for their teat, ſuck, pick (ep 
and take in their proper food ? | 


But for the young of man, their parents reaſon, 
joined with natural affection, being ſufficient to 


(xxx) See book viii. chap. 6. (yyy) See chap. 13. note (c). 

(zzz) There is manifeſtly a ſuperintending Providence in 
this caſe, that ſome animals are able to ſuck as ſoon as ever they 
are born, and that they will natur Ily hunt for the teat before 
they are quite gotten out of the ſecundines, and parted from the 
navel· ſtring, as I have ſeen. But for chickens, and other young 
birds, they not being able immediately to pick till they are 
ſtronger, have a notable proviſion made for ſuch a time, by a 
part of the yolk of the egg being incloſed in their belly, a little 
before their excluſion or hatching, which ſerves for their nou» 
riſhment, till they are grown ſtrong enough to mo up meat. 
| Vide book vii. chap, 4. note (a). 
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help, to nurſe, to feed, and to cloath them; there- 
fore they are born helpleſs, and are mona bleu | 
than other creatures, - caſt upon their parents 
care (aaaa): a manifeſt act and W cr of the 
Divine Providence. 

2. The other inſtance I promiſed, is the proviſion 
made for the preſervation of ſuch animals as are 
ſometimes deſtitute of food, or in danger of being 
fo. The winter is a very inconvenient, improper 
ſeaſon, to afford either food or exerciſe to inſeQts, 
and many-other animals. When the flowery fields 
are diveſted of their gaiety ; when the fertile trees 
and plants are ſtripped of their fruits, and'the air, 
inſtead of being warmed with the eheriſing beams 
of the ſun, is chilled with rigid froſt ; what would 


become of ſuch animals as are impatient of cold? 


what food could be found by ſuch as are ſubſiſted 
by the ſummer- fruits? But to obviate all this evil, 
to ſtave off the deſtruction and extirpation of divers 
ſpecies of animals, the infinitely wiſe Preſerver of 
the world hath as wiſely ordered the matter ; that, 
in the firſt place, ſuch as are impatient of cold, 


mould have ſuch a ſpecial ſtructure of their body, 


particularly of their hearts, and circulation of their 


(aaaa) Qui [infantes ] de pe nord ac de divind wiſcricordid plas 


merentur, qui in Primo ſlatim nativitatis ſue ortu plorantes ac flentet, 
nil aliud faciunt quam deprecantur,—** Infants have the greater 
claim to the divine aid and to the kindneſs of man, that, from 
the moment of their birth, they can do nothing but implore 
mercy by their wailings and feeble nnn * ad 


Fid. 
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blood (55), as during that ſeaſon, not to ſuffer 
any waſte of their body, and conſequently not to 
need any recruits; but that they ſhould be able to 
live in a kind of ſleepy, middle ſtate, in their places 
of ſafe retreat, until the warm ſun revives both * 
and their food together. 

The next proviſion is for ſuch as can bear the 
cold, but would want food then; and that is in 


* by a long patlence of hunger . (ceee), in others 
by 


(3448 I might name here ſame of the ſpecies of birds, the 

whole tribe almoſt of inſects, and ſome among other tribes; that 
are able to ſubſiſt for many months without food, and ſome 
without reſpiration too, or very little: but it may ſuffice to in- 
ſtance only the land-tortoiſe, of the ſtructure of whoſe * 
and lungs, ſee book vi. chap. 5. note (b). 
(ccc) Inediam dintiffime tolerat- lupus, ut & alia omnia carni- 
vora, licet voraciſſima ; magnd. utique Nature providentis ; guoniam 
eſca non ſemper in promptu gi. The wolf can endure hunger 
for a very long time, as can all other carnivorous animals; even 
the moſt voracious of them : and in this the providence of Na- 
ture is moſt conſpicuous, for their food is not always readily 
procured.” — Ray's Synopſ. Quadr. p. 174. | 

To the long abſtinence mentioned of brute animals, I hope 
the reader will excuſe me, if I add one or two inſtances of ex- 
traordinary abſtinence among men. One Martha Taylor, born 
in Derbyſbire, by a blow on the back fell into ſuch a proſtration 
of appetite, that ſhe'took little ſuſtenance, but fome drops with : 
a feather, from Chriſtmas 1667, for thirteen months, and ſlept 
but little too all the time. See Dr. Sampſon's account thereof 


in Eobem. Germ. T. 3. Ol. 173. 7 
0 


Dr. Goldſmith, who (as the excellent epitaph compoſed _ 
; for bim by his friend Johnſon truly notes) nihil quod tetigit non 
K 2 ornavit, 
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by their notable inſtinct in laying up food before- 


hand againſt the approaching winter (dddd). 0 


To this we 2 10 the caſe of 8. Chilton, of Tinſbury near 
Bath, who in the years 1693, 1696, and 1697, ſlept divers weeks 
together. And although he would ſometimes, in a very odd 
manner, take ſuſtenance, yet would lie a long time without any, 
or with very little, and all without any conſiderable decay. See 

| Phil. Tranſ. No. 304. 

(dddd) They are admirable inſtincts which the Sieur de Beaus 
Plau relates of his own knowledge, of the little animals called 30 
baquer in Ukraine. They make burroughs like rabbits, and in Octo- 
ber ſbut then;ſelves up, and do not come out again till April, They 
ſpend all the winter under ground, eating what they laid up in ſum- 
mer. Thoſe that are lazy among them, they lay on their backs, then 
lay a great handful of dry herbage upon their bodies, &c. then others 
drag thoſe drones to the mouths of their burroughs, and ſo thoſe crea- 
tures ſerve inſtead of barrows, &c. I have often ſeen them praiſe 
this, and have had the curioſity to obſerve them whole days together. 
T heir holes are parted like chambers ; ſome ſerve for florehouſes, others 
peek burying-placer, &c. Their government is nothing inferior to 

that of bees, &c. They never go abroad without poſting a centinsl 
upon ſome high ground, to give notice to the others whilſt they are 
Feeding. As ſoon as the centinel ſees any body, it flands upon bis 
bind-legs and whiſtles, —Peauplau's Defeription of Ukraine, in 
vol. i. of the Collection of Voyages, &c. 
A like inſtance of the northern galli ſylveſtret, ſee in chap. 13. 
note (g). 
As for the ſcriptural inſtance of the ant, fee hereafter book 
vill. chap. 5. note (d). 3 
— er Te 


ornavit,—adorned every ſubject which he handled,” —has the 
following beautiful remarks on the wonderful abſtinence of brute 
animals from food and ſleep. Every animal that we are ac- 
quainted with ſeems to endure the want of theſe with much leſs 
injury to health than man; and ſome are more ſurpriſingly pa- 
tient in ſuſtaining both. The little domeſtic animals that we 
af about us, may often ſet a lefſon of calm reſignation in ſup- 
porting 
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this many entertaining examples may be given; 
particularly we may, at the proper ſeaſon, obſerve 
not only the little treaſures and holes well ſtocked. 
with timely en but 155 fields Gl here- 


and 


(ce) I have in a not without Pt obſerved, not 
only the great ſagacity and diligence of ſwine, in hunting out the 
ſtores of the field. mice; but the wonderful precaution” alſo of 
thoſe little animals, in hiding their food beforehand againſt 
winter, In the time of acorns falling, I have, by means of the 
hogs, diſcovered, that the mice had, all over the neighbouring 
fields, treaſured up fingle acorns in little holes they had ſcratched, 
and in which they had carefully covered up the acorn.” Theſe 
the hogs would, day after day, hunt out by their ſmell. 


- " 
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porting want and watchſulneſs/ to the boaſted, philoſopher. 
They receive their pittance at uncertain intervals, and wait its 
coming with cheerful expectation. We have inſtances of the 
dog and the cat living in this manner without food for ſeveral 
days ; and yet ſtill preſerving their attachment to the tyrant that 
oppreſſes them; ſtill ready to exert their little ſervices for his 
amuſement or defence. But the patience of theſe is nothing 
to what the animals of the foreſt endure. As theſe moſtly live 
upon accidental carnage, ſo they are often known to remain 
without food for ſeveral weeks together. Nature, kindly ſoli- 
citous for their ſupport, has alſo contracted their ſtomachs to 
ſuit them for their precarious way of living, and kindly, while it 
 abridges the banquet, lefſens the neceſſity of providing for 
It.” —Go!dſmith's Hift. of the Earth and animated Nature. © © 
The length of time during which ſome animals remain alivewith- 
out food, is ſtrongly exemplified by the following | fact Vaillant, 
in the introduction to his Travels through the interior Parts of 
Africa, informs us, that he incloſed a large garden ſpider under 
a glaſs bell, well faſtened round the bottom with cement, and left 
E It appeared alert and 


123 vigorous 
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and there throughout beſpread with conſiderable 
numbers of the fruits of the neighbouring trees, 
laid carefully up in the earth, and covered ſafe, by 
the provident little animals inhabiting thereabouts, 
And not without pleaſure have I ſeen and admired 
the ſagacity of other animals, hunting out thoſe 
ſubterraneous fruits, and pillaging the treaſures of 
- thoſe little Provident creatures, 
And now from this bare tranſient view — this 
branch of the great Creator's providence and go· 
vernment, relating to the food of his creatures, we 
can conclude no leſs, than that ſince this grand œco- 
nomy hath ſuch manifeſt ſtrokes of admirable and 
wiſe contrivance; that ſince this is demonſtrated 
throughout all ages and places, that therefore it 
is God's handy-work. For how is it poſſible that 
ſo vaſt a world of animals ſhould be ſupported 
ſuch a great variety equally and well ſupplied with 
Proper food, in every place fit for habitation, with. 
— — 
rigorous 4 the whole period, and exhibited no other alter» 
ation of appearance than that its belly, which at firſt was of the 
fize of a nut, became at laſt, no bigger than the head off a pin. 
He then put another ſpider under the ſame bell. At firſt they 
kept at a diſtance from each other; but preſently the meagre 
one approached and attacked the ftranger, returning at intervals 
to the charge, and in theſe conflicts never failed to carry off a leg 
or a cla of its antagoniſt, which it greedily devoured, increaſing 
zradually/in-plumpneſs. At length the new-comer deprived o* 
all meant of defence was entirely devoured, and the old inhabit- 
ant became as round within the 18 of a ae day, as at the 


in ehe conſinement, - Ezpirxon, 
| out 
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out an eſpecial ſuperintendeney and management, 
equal to, at leaſt, that of the moſt prudent ſteward 
and houſeholder ? How ſhould the creatures be able 
to find out their food when laid up in ſecret places? 
And how ſhould they be able to gather even a great 
deal of the common food, and at laſt to macerate 
and digeſt it, without peculiar organs adapted to the 
ſervice? And what leſs than an infinitely wife God 
could form ſuch a ſet of curious organs, as we ſind 
every ſpecies endowed with, for this very uſe? Or- 
gans ſo artificially made, ſo exquiſitely fitted up, 
that the more ſtrictly we ſurvey them, the more ac- 
curately we view them, (even the meaneſt of them 
with our beſt glaſſes,) theleſs fault we find in them, 
and the more we admire them: whereas the beſt” 
poliſhed and moſt exquiſite works, made by human 
art, appear through our glaſſes as rude and bung- 
ling, deformed and monſtrous ; and yet we admire 
them, and call them works of art and reaſon, . And 
laſtly, What leſs than rational and wiſe could endow 
irrational animals with various inſtincts, equiyalent, 
in their ſpecial way, to reaſon itſelf ? Inſomuch that 
ſome from thence have abſolutely concluded, that 
thoſe creatures had ſome glimmerings of reaſon. 
But ĩt is manifeſtly inſtinct, not reaſon they act by, 
becauſe we find no varying, but chat every, ſpecies 
doth, naturally purſue at all times the fame methods 
and way, without any tutorage or learning: where» 
as reaſon, without inſtruction, would often vary, an 

do that by many methods, which . * by: 
dne alone; But of this wore dea, 
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CHAP. XI. 
07 the Chathing of 4 nimals. 


AVING in the foregoing chapter beben 
largely taken a view of the infinite Creator's 
wiſdom and goodneſs towards his creatures in or- 
dering their food, I ſhall be more brief in this 
chapter, in my view of their cloathing (a); another 
neceſſary appendage of liſe, and in which we have 
plain tokens of the Creator's art, manifeſted in 
theſe two particulars; the /uitablene/s of animals 
chathing to their place and oceghans *: and the gar- 

niture and beauty thereof. © 


(a) concerning the cloathing of animals, Ariſtotle * 
that ſuch animals have hair as go on feet, and are viviparous; and 
that fuch are covered with a ſhell as 5 on feet, and are _— 
Hift, Anim. J. 3. c. 10 


I. The 


= 
— — 


* The univerſal cuſtom (ſays an ingenious author) of the 
inhabitants of all countries in which the temperature of the at- 
moſphere is below the ſtandard of the heat of the human body 
making uſe of apparel, and this being thicker or thinner in 
proportion to the reſpective differences of ſeaſons or climates, 
is founded on the principle of preventing ſuch an eſcape of heat 
from the body as would be either unpleaſant or injurious to it. 
The ſame thing may be obſerved of the natural cloathing of 
different animals; in warm climates their coats are ſhort, ſmooth, 
and he cloſc to the Kin; but in the northern regions, their 
covering 
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I. The cloathing of animals is ſuited to their 
place of abode, and occaſions there; a manifeſt 
act of deſign and ſkill. For if there was a poſſi- 
bility, that animals could have been. accoutered 


any other way, than by the God that made them, it 
muſt needs have come to paſs, that their cloathing 


. 
= 


" 
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covering conſiſts of a rarer ſubſtance, as fur, > Kc. In 


birds this circumſtance is peculiarly ſtriking : as they paſs freely 


through the air, and are often expoſed in the higher regions to 
a very cold medium, their natural heat would paſs off much 


too quickly, if they were not covered with a ſubſtance which 
conducts heat very ſlowly, which feathers are well known to 
do. And in thote birds which live in watery which withdraws 
heat much quicker than air, their covering is much more rare 
and compact than common feathers ; the down upon the breaſt, 
and under the bellies of thoſe birds, which in cold climates live 
principally 1 in the water, being perhaps the loweſt conductors 
of heat in Nature. Modern luxury having on this principle ſet 
a great value.on the down of the eider-duch, and its uſe in re- 
taining heat; for which reaſon it is applied in fits of the gout, 
as alſo, on account of its extraordinary lightneſs, a purpoſe for 
which it is particularly well adapted, as the parts affected are 
uſually ſo tender as to ſuffer pain from the lighteſt preſſure. 
The flow conducting powers of this down being evidentiy 
owing to its rare texture, it is obvious that, to retain this qua- 
lity, it ſhould remain perfectly dry; as the plumage, when wet, 
will very ſoon collapſe together and form a body capable of 
carrying off heat too quickly. To guard againſt this cireum- 
ſtance Nature has furniſhed theſe aquatic birds with a peculiar 

kind of oil, and has given them the power of occaſionally open - 
ing the receptacle where it is depoſited, and of ſpreading a 
ſufficient quantity of it over their outermoſt, feathers, by which 
the contact of water is ann eee Medical Ex- 
tradls, part. 2. P- 99˙ Epiron. 


would 
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would have been at all adventures, or all made the 
ſame mode and way, or ſome of it, at leaſt, incon- 
venient and unſuitable. But on the contrary, we 
ſind all is curious and complete, nothing too 
much, nothing too little, nothing bungling, no- 
thing but what will bear the ſcrutiny, of the molt. 
exquiſite artiſt ; yea, and ſo far out-do his beſt 
ſkill, that his moſt exquiſite imitations, even of 
the meaneſt hair, feather, ſcale, or ſhell, will be 
found only as ſo many ugly ill- made blunders and 
botches, when ſtrictly brought to the teſt of good 
glaſſes. Füt we ſhall find an example remarkable” 
enough. in the preſent caſe, if we only compare, 
the beſt of cloathing which man makes for him- 
lelt, with that given by the Creator for the cover-- 
ing of the irrational creatures. Of which it may 
be faid, as our Saviour doth of the flowers of the 
field, Matt. vi. 29. That even Solomon, i in all bis 
gry, was not arrayed like one of theſe. '* 

'But let us come to particulars, and conſider thi 
ſuitableneſs of the different methods the Creator 
hath taken in the cloathing of man, and of the 
e n This Tris 01 _— la- 

ments, 


65 ae [hominis] cans4 videtur cunfa 450 gw Nutura, 
magnd & ſævd mercedi conttu tanta ſua muttera :'ut non ft ſatit 
aflimare, parent melior homini, an iriſtior noverca fuerit. Ante 
omnia' unum animantium cunctorum alienis velat opibur: ceteris vari? 
tegumenta tribuit, teſtar, cortices, coria, ſpinas, villos, ſetar, Piloc, 
plumam, pennat, fquamar, velleru. Truncos etium arboreſue tors 
tice, interdum gemino, d 2 frigoribur, & calore tutata gi. Hominem 
2 2 & in nudd humo, natali die abjicit ad vngilus Hatim 
f lo- 
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ments, and ſays, I is hard to judge, 1obether Nature 
hath been a kinder parent, or. more cruel ſcen- mother 
to man. For, ſays he, Of all creatures, he alone is 
covered with. other riches; whereas Nature hath 


given various cloathing to other animals, ſhells, hides, 
prickles, . ſhag, briſtles, hair, down, quilli, ſealer, © 
fleeces ; and trees ſhe hath fenced with a bark or twa' 
againſt the injuries of cold and heat. Only poor naked 
man, ſays he, is in the day of his birth caft into the 
wide world, to immediate crying and /qualling ; and 
none of all creatures bgſides, ſo. ſoon to Hears in the 
very beginning of their life. 1 . 
But here we have a manifeſt demonſtrabn vr 
the care and wiſdom of God towards his crea· 
tures; that ſuch ſhould come into the world with 
their bodies ready furniſhed _ — 


& Ploratum, nullumque tot animalium ali iT ad e E bas 
protinus vile principio, Plin. Nat. Hiſt, J. 7. Prom. SY 
Let Seneca anſwer this complaint of Pliny,. although per- 

hays what he faith might be more properly 7 —— 
place: Qviſquis es iniguus eſtimator. fortis humane, cogita gugnta | 
nobis tribuerit Parens noſter, quanto valentiora animalia ſub jugum 

miſerimus, quanto velociora afſequamur, quam nibil 2 — non 
ſub idu noftro poſitum. Tot virtutes accepimur, tot artet, animum 


denique cui nihil non eodem quo intendit momento pervium gi, fideribus 
velociorem, c. Whoever thou art who formeſt this unjuſt 


eſtimate of the lot of Man, reflect with thyſelf upon thoſe 
powers by which he has brought the ſtrongeſt animals under 
ſubjection, and has apprehended: and caught the ſwiſteſt, that 
nothing in ſhort, which is endued with life, is exempt from 
his power and dominion. - Such talents have we received ſrom 
our Creator, ſo powerful, ſo penetrating a et. 2 
gs Oy c % Riez, fray aid 


k 

1 
| | 
| | 
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who had neither reaſon nor forecaſt to contrive, 
nor parts adapted to the artifices and workmanfhip 
of cloathing; but for man, he being endowed 
with the tranſcending faculty of reaſon, and there- 
by made able to help himſelf, by having thoughts 
to-contrive, and withal hands to effect, and ſuffi- 
cient materials (c) afforded him from the ſkins 
of animals, from various trees and plants 1 

| | roam 


h tut?, & ſan} vivant homines in 
borrendis frigoribus Plage Septentrionalis ; hancque levem queſlionem 
ultra 30 annos audieram in Italid, preſertim ab /Ethiopibus, & In- 
dic, quibus oneroſus videtur weſtitus ſub Zond torridd.— Quibus 
reſpondetur, —gaudet Indus multiplici plumarum genere, magis forſan 
pro tegumento, quam neceſſitate: rurſus Scytha villoſo wveflitu.— 
Jia fub polo Arfico advertùs aſperrimas 1 
faciliter adminiſtrat [Natura], ligna videlicet in maximd copid, & 
leviſſimo pretio, & demum pelles diverſorum animalium, tam ſylveſ- 
rium guam domeflicorum.— There are many who wonder how 
men can live in thoſe dreadful cold countries of the North; 


and this frivolous obſervation I have heard 30 years ago in 


Italy, chiefly from thoſe of India and Ethiopia, to whom the 
northern cloathing appears heavy and cumbrous. To theſe it 
may be anſwered : the Indian wears his feathers chiefly for orna- 
ment; the Scythian, his fur garment for uſe and from neceſſity. 
In the Arctic regions, Nature ſupplies convenient reſources 
againſt the cold ; wood in abundance, and at no price; and 
likewiſe the ſicins and furs of domeſtic and of wild animals. 
Then he gives a catalogue of them; and faith, 2uarum omnium 
anperti pellifices ita ingenior? noverunt mixturas componere, ut pul- 
cherrimum decorem oftendat varietar, & calidyſmum fomentum ad. 
JunBa mollitien.— Of all theſe, expert furriers make ingenious 
mixtures, and artfully combine the various colours ſo as to an- 
ſwer at once the purpoſes of ornament and of uſe.” 0. Mag. 
Hiſt. 1. 6. c. 20. 

To this guard againſt the cold, namely, of fire and cloathing, 


1 bope the reader will excuſe me, if I take this opportunity of 


adding 
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man, I ſay, having all this proviſion made 
for him, therefore the Creator hath wiſely made 


adding ſome other defenſatives Nature (or rather the great 
Author of Nature) hath afforded theſe northern regions : ſuch 
are their high mountains, abounding, as OI. Magnus faiths 
through all parts; alſo, their numerous woods, which beſides 
their fire, do, with the mountains, ſerve as excellent ſcreens 
againſt the cold piercing air and winds. Their prodigious quan- 
tities of minerals, and metals, alſo afford heat, and warm va- 
pours, Minere ſeptentrionalium regionum ſatis multe, magna, d- 
werſe, & opulenta ſunt,.— The minerals of the northern coun» 
tries are various in kind, abundant in quantity, and extremely 
rich,” —ſaith the ſame curious, and (for his time) learned arch- 
biſhop. L. 6. c. 1. and in other places. And for the warmth 
they afford, the volcano's of thoſe parts are an evidence; as are 
alſo their terrible thunder and lightning, which are obſerved ta 
be the moſt ſevere and miſchievous in their metalline mountains, 
in which large herds of cattle are ſometimes deſtroyed ; the 
rocks ſo rent and ſhattered, that new veins of ſilver axe thereby 
diſcovered ; and a troubleſome kind of quinſie is produced in 
their throats, by the ſtench and poiſonous nature of the ſpl. 
phureous vapours, which they diſſolve, by drinking warm beer 
and butter together, as Olaus tells us in the ſame book, 
11. 
E * which defenſatives, I ſhall, in the laſt place add, 
the warm vapours of their lakes (ſome of which are prodigi- 
ouſly large, of 130 /talian miles in length, and not much leſs 
in breadth) ; alſo of the rivers, eſpecially the vapours which 
ariſe from the ſea. Of which guard againſt ſevere cold, we 
have lately had a convincing proof in the great froff in 1708, 
wherein, when England, Germany, France, Denmark ; yea, the 
more ſoutherly regions of Italy, Switzerland, and other parts, 
ſuffered ſeverely ; Ireland and Scotland felt very little of it, 
hardly more than in other winters ; of the particulars of which, 
having given an account in the Philoſ. Tranſ. No. 324, 1 
{ball thither refer the reader. But it ſeems, this is what doth 


. 
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him naked, and left him to ſhift for hel, being 
fo well able to help himſelf. 

And a notable act this is of the wiſdom of 
Gop, not only as the, more ſetting forth his care 
and kindneſs to them that moſt needed his help, 

the helpleſs irrational animals, and in his not over- 
doing his work; but alſo as it is moſt agreeable to 
the nature and tate of man (d), both on natural 
and political accounts. That man ſhould cloath 


ordinarily befal thoſe northern parts, particularly the Mandi of 
DOrlney, of which the learned Dr. Wallace gives this account : 

Hlere the winters are generally mort ſuljed to rain than ſnow ; nor 
doth the froft and ſnow continue fo long here as in other parts of 
Scotland; but the wind in the mean time will often blow very boiſ- 


 ferouſly ; and it rains ſometimes, not by drops, but. by ſpouts of 


| . evater, as if whole clouds fell down at once. In the year 1680, 

in the month of June, after great thunder, there fell flakes of ite 
near a foot thick. —Wall. Account of Orkney, cb. 1. p. 4.—From 
which laſt paſſage I obſerve ; that although in thoſe parts the 
atmoſphere near the earth be warm, it is exceſſ ively cold above, 
fo as to freeze ſome of thoſe ſpouts of water in their deſcent 
into ſuch great and almoſt incredible maſſes of hail. And 
whence can this warmth proceed, but from the earth, or ſea, 
emitting heat ſufficient to ſtave off the cold- above: conſult 


book ii. chap. 5. note (e). 


(d) Sicut enim fi innota ff 2 Ci. e. homini] aligua haberet arma, 


Uh ſola ſemper adhſſent, ita & ſi artem aliquam Natura fortitus 
oft, reliquas ſane non haberet. Quia vero ei melius erat omnibus 
armis, omnibuſque artibus uti, neutrum eorum d Naturd ipfi prope 
terea datum 9½.—“ For if man were furniſhed by Nature with 
any ſpecies of arms for defence, he would never want theſe, 
it is true; but then he would have no other: thus if he inherited 
from Nature any particular art, he would be deprived of all 
others: : but it way more wiſely determined, that as he was to uſe 
all ſorts of arms, and to be verſant in all arts, be ſhould inherit none 
of them directly from Nature. Gallen. de J. Part. I. 1. c. 4. 

himſelf, 
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himſelf, is moſt agreable to his nature, particularly 
(among other things) as being moſt ſalutary and 
moſt ſuitable to his affairs. For by this means, 
man can adapt his cloathing to all ſeaſons, to alt 
climates, to this or to any buſineſs. He can here- 
by keep himſelf ſweer and clean, fence off many in- 
juries ; but above all, by this method of eloathing, 
with the natural texture of his ſkin adapted 'to it, 
it is that grand means of health, namely, in/en/ible 
perſpiration (e), is performed, at leaſt greatly pro- 
moted, without which an human body would be 
foon over-run with diſeaſe. 

In the next place, there are good political rea- 
ſons for man's cloathing himſelf, inaſmuch as his 
induſtry is hereby employed in the exerciſes of his 
art and ingenuity; his diligence and care are 


(e) Concerning ixſenſible perſpiration, Sanforius obſerves; that 
it much exceeds all the ſenſible put together. De Stat. Med. 
Abb. 4. That as much is evacuated by in/en/ible perſpiration in 
one day, as is by ſtool in fourteen days. Particularly, that, in 
a night's time, about ſixteen ounces is commonly ſent out by 
urine, four ounces by oo; but above forty ounces by inſenfible 
perſpiration. Aphor. 59, 60. That if a man eats and drinks 
eight pounds in a day, five pounds of it is ſpent in ih 
perſpiration, ect. 1. Aph. 6. And as to the times, he faith, 
Ab aſſumpto cibo 5 horis 11, circiter perſpirabilis—exhalare- ſolets 
2 5a ad 12am 31. circiter 5 d 12a ad 16am vix ſclibram. Aph. 56. 
And as to the wonderful benefits of inſenſible perſpiration, 
they are abundantly demonſtrated by the {ame learned perſon, 
ubi ſupra ; as alſo by Borel in his ſecond part, De Mas. Ani» 
mal. prop. 168. who faith, Neceſſaria eſt inſenſebilis tranſpiratio, 
at vita animalis conſervetur.— The inſenſible 5 is ne. 
ons for preſerving the * of the animal. 
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exerted in keeping himſelf ſweet, cleanly, and 
| neat; many callings and ways of life ariſe from 
thence, and (to name no more) the ranks and 
degrees of men are hereby in ſome meaſure rend - 
ered viſible to others, in the ſeveral ations of the - 
earth. 
Thus it is manifeſtly beſt for man — he i | 
cloath himſelf. | 
But for the poor ſhifileſs irrationals, it is a pro- 
digious act of the great Creator's indulgence, that: 
they are already furniſhed with ſuch cloathing, as 
is proper to their place and buſineſs (7). Some. 
covered with hair (9), | ome n feathers (+), ſome 
with 


Oo os vero quanta varietas eft. Quanta ad eam rent 
vir, ut in ſuo quaque genere permaneant ? Quarum aliæ corits tee 
ſunt, alia villis veſtite, alie ſpinis hirſute : plumd alias, alias 
 fquamd videmus obdu#as, alias ee cornibus armatas, alias habere 
effugia pennarum.—** How great is the variety of animals? How 
powerful is Nature in thus maintaining and perpetuating ſo 

many diſtin& ſpecies? Some clothed with ſkin, others with 

hair or wool, a third ſpecies defended by prickles, a fourth 
covered. with feather, a fifth with ſcales : ſome horned, and 
others winged.” —Cic. de Nat. Deor. I. 2. c. 47. | 
() From Malpight's curious obſervations of the hair, I 

ſhall note three things: 1. Their ſtructure is fiſtulous or tubu- 
Jar; which hath long been a doubt among the curious. Fiſtu- 
bofum [elſe pilum] demonftrant luſtratio pilorum a caudd & collo 
eguorum, & c,—precipue ſetarum apri, que patentiorem ex fiſtulis 
compoſitionem exhibent. Eft autem diflus apri pilus cylindricum core 
pus quaſi diaphanum—fiftularum aggere conflatum, & ſpeciem co- 
lumne ftriate pre ſe fert. Componentes fiſtule in gyrum ſituate in 
apice patentiores redduntur ; nam hians pilus in geminas dividitur 
partes, Q componentes minime fiſtule—liberiores reddite manifeflantur, 
| ita 
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with ſcales; ſume with ſhells (i), 8 
ee een 
0 4 T6, 


is at e Safin R 20, „ G ultra mngravie—Exps: | 
fite filule—tubuloſe fk, t& frequentibus ſunici: tranfoerfalitzr | 
ſttuatir, veluti valvulis pollent. Et quoniam ſpine, in erinaceit. 
precipue, Qs. nil aliud ſunt, quam duri & rigidi pili; "ideas, Mes 
That hairs are tubular, appears from examining thoſe of a 
horſe's tail or mane.—The briſtles of a hog exhibit very large 
and open pipes. They form a cylindrical and tranſparent 
body like a cluſter of pipes, joined together in the manner of a 
ſtriated column. The component pipes, when ſeparated, ber 
come more apparent, and can be eaſily counted. I have count- 
ed above twenty of them,” &c.—And then he deſcribes the 
 hedgehog's ſpines, in which thoſe tubes manifeſtly appear ; to- 
gether, with medullary valves and cells, not inelegant, which 
he hath figured in tab. 16, at the end of his works. | - 
That which this ſagacious, and not enough to be commend- 
ed obſerver took notice of in the ſtructure of hair, and its pa- 
rity to the ſpines, I have myſelf obſerved in fome meaſure to EN 
be true, in the hair of cats, rats, mice, and divers other ani- | 
mals, which look very prettily when viewed with a goad mis 
croſcope. The hair of a mouſe (the maſt tranſparent of any 
I have viewed) ſeems to be one fingle tranſparent tube, with 
a pith made up of a fibrous ſubſtance, running in dark lines; 
in ſome hairs tranſverſely, in others ſpirally, as in Plate F, fe. 2, 
3, 4, J. Theſe darker medullary parts or lines, I have ob- 
ſerved, are no other than ſmall fibres canvolved round, and 
lying cloſer together than in other parts of the hair. They 
run from the bottom to the top of the hair ; and, I imagine, 
ſerve to the gentle evacuation of ſome homany out of the 
body ; perhaps, the, hair ferves as well for the inſenfible ferſpi- | 
ration of hairy animals, as to fence againſt cold aud wet. In 
H- 2. and g. is repreſented the hair of a mouſe, as it appears 
through a ſmall magnifier ; and in fg. 4. and 5. as. it pes 
when viewed with a larger magnifter, 
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a accommodated to the element in which the crea- 
ture liveth, and its occaſions there (4). TO qua- 
hair is a commodious cloathing; which, 
together with the apt texture of their ſkin, fitteth 
them for all weathers, to lie on the ground, and to 
do the offices required by man ; and the thick and 
warm furs and fleeces of others, are not only a good 
defenſative againſt the cold and wet, but alſo a 
ſoft bed to repoſe themſelves in; and to many of 
them, a comfortable , to nurſe and rin | 
their tender young. | 

And as hair to quadrupeds, ſo feathers are as 
commodious a dreſs to. ſuch as fly in the air, to 
birds, and ſome inſets; not only a good guard 
againſt wet and cold, and a comfortable covering 
to ſuch as hatch and brood their Young, but 


e hs review, I i e * alibough-i in Ag. 14, 
and 4. the dark parts of the pith ſeem to be tranſverſe z that 
they, ee e eee run round in a ſerew- 
like faſhion, 

(i) See alen. 14. note (c). | 

() It is a ſome wiſe Artiſt was a Contriver of the 
cloathing of animals ; not only as their cloathing varies, as 
their way of living doth; but alſo becauſe every part of their 
bodies is furniſhed with proper ſuitable cloathing. Thus di- 
vers animals, that have their bodies covered for the moſt part 
with ſhort ſmooth hair, have ſome parts left naked, where hair 
would be an annoyance : and ſome parts beſet with long hair, 
as the mane and tail: and ſome with ſtiff ſtrong briſtles, as 
about the noſe : and ſometimes within the noſtrils, to guard 
off, or give warning of annoyances, = 


alſo 
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alſo moſt commodious for their flight. To which 
purpoſe they are nicely and neatly placed every 
where on the body, to give them an eaſy paſſage 
h the air (, and to aſſiſt in the wafting 
| y through that thin medium. For which 
— how curious is their texture for lightneſs, 
and withal for ſtrength? hollow and thin for light- 
neſs, but withal, context and firm for ſtrength. 
And where it is neceſſary they ſhould be filled, 
what a light and ſtrong medullary ſubſtance is 
it they are filled with? by which curious contri- 
vances, even the very heavieſt parts made for 
ſtrength, are ſo far from being a load to the body, 
that they rather aſſiſt in making it light and buoy- 
ant, and capacitate it for flight. But for the vanes, 
the lighteſt part of the feather, how curiouſly are 
they wrought with capillary filaments, in- 
terwoven together (n), whereby they are not only 
u alſo ene, cloſe and ſtrong, to — 


(!) The feathers being placed from the head towards the 
| tail, in cloſe and neat order, and withal preened and dreſſed by 
the contents of the oil-bag, afford as eaſy a paſſage through 
the air, as a boat new cleanſed and dreſſed finds in its 

through the waters. Whereas, were the feathers placed the 
contrary, or any other way, (as they would haye been, had 
they been placed by chance, or without art,) they would 12 
have gathered air, and been a great encumbrance to the 
ſage of che body through the air. mou book vii. chap. 1. 
note 5). 

100 In book vii. chap. 1 1. note (e), were is a particular ac- 
count of the mechaniſm of their vanes, from ſome nice micro- 
ſcopical obſervations, and therefore I ſhall take po farther no- 
tice of it here. 


7 2 | the 
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the body warm, and guard it againſt the injures ef 
weather, and withal to impower the wings, like 
ſo many ſails, to make ſtrong impulſes upon the 
air in their flight (i). Thus curious, thus artificial 
thus commodious is the cloathing of beaſts and 
birds : concerning which, more in proper place. 
And no leſs might I ſhew that of reptiles and 
fiſhes (e) to be, if it was convenient to enlarge up- 
on this branch of the Creator's works. How well 
adapted are the annuli of ſome reptiles, and the 
contortions of the ſkin of others, not only: to fence 
the body ſufficiently againſt 'outward injuries, but 
to _— them to ann the earth G). 


TITS 


2 Vide Borel, 4 Mew. Animal. prop. 182, Rs 

(o) See book ix. 

(o) For a ſample of this = ir my Survey, let 1 us P 
the tegument of carth- worm, which we ſhall find completely 
adapted to their way of life and motion, being made in the 
moſt complete manner poſſibl for terebrating the earth, and 
creeping where their occaſions lead them. For their body is 
made throughout of ſmall rings, and theſe rings have a curious 
2 of muſcles, enabling thoſe creatures with great 
| ftrength to dilate, extend, or contract their annuli, and whole 

body; thoſe anny/i alſo are each of them armed with ſmall, 
itiff, ſharp beards or prickles, which they can apen, to lay hold 
on, or ſhut up cloſe to their body: and laſtly, under the ſkin 
there lies a ſlimy juice, that they emit, as occaſion is, at certain 
perforations between the annuli, to lubricate the body, and fa- 
cilitate their paſſage into the earth, By all which means they 
are enabled with great ſpeed, eaſe, and ſafety, to thruſt and 
wedge themſelyes into the earth; which they could not do, had 
their bodies been covered with hair, feathers, ſcales, or ſuch 
like cloathing of the other creatures, See more re 
| this alia, Fab is, chap. 1. IO | 
. and, 
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and, in a word, to perform all the offices of their 
reptile ſtate, much better than any other tegu- 
ment of the body would do? and the ſame might 
be ſaid of the covering of the inhabitants of the 
waters, particularly the ſnells of ſome, which are 
a ſtrong guard to the tender body that is within, 
and conſiſtent enough with their ſlower motion; 
and the ſcales and ſkins of others, affording them 
am eaſy and ſwift paſſage throug h the waters. But 
it may be ſufficient to give only a hint of theſe 
things, which mare nn bug 0 an 
place. 

Thus bach the indulgent Creator furniſhed chai 
whole 4. world n \conrinient ſuitable 

II. Ana te ing fake a ſhort view 
of thay hiya (@) and beauty thereof. And here 
we ſhall thus far, at leaſt, deſcry it to be beautiful ; 
that it is complete and workman-like. Even the 
cloathing of the moſt ſordid animals, thoſe that 
are the leaſt beautified with colours, 'or rather 
whoſe doathing may regrate the = &)3 yet when 


(2) Ariſtotle, in his Hift. Anim. I. 3. e. 12. names ſeveral ris 
vers, that by being drdnk of, change the colour of the hair. 

(7) For an example, let us take the cloathing of the tortoiſt 
and viper; becauſe, by an incurious view; it rather regrateth, 
than pleaſeth the eye: but yet, by an accurate ſurvey, we find 
the ſhells of the former, and the ſcales of the latter, to be a 
curious piece of mechaniſm, "neatly made; and ſo completely 
and well put, and tacked together, as to exceed any human 
compoſures : of the latter, ee ON 
note (c). 1 

r 3 we 
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we come ſtrictly to view them, and ſeriouſly con- 
ſider the nice mechaniſm. of one part, the admir- 
able texture of another, and the exact ſymmetry of 
the whole; we diſcern ſuch ſtrokes of inimitable 
ſkill, ſuch incomparable curioſity, that we may 
ſay with Solomon, 'Eccl. iii. 1 1. [God] hath made 
every. thing beautiful in anne online bog 
But for inder deitonirition. el ther agen. 
eminent dexterity of his Almighty Hand, he hath 
been pleaſed, as it were on purpoſe, to give ſur- 
prizing beauties to divers kinds of animals. What 
radiant colours are many of them, particularly 
ſome birds and inſects (4), bedeck'd with! what a 
prodigious combination is there often of theſe, yea, 
how nice an air frequently of meaner colours (z), 
ſo as to captivate the eye of all beholders, and ex- 
ceed the dexterity of the moſt pra to 
copy ?' 
And now, them we thus find 2 whole world of 
animals, cloathed in the wiſeſt manner, the moſt 
ſuitable to the: en in which they live, the 


(65 It would be endleſs to enter into the den of the 
beautiful birds and -inſefs of our European parts; but eſpe- 
cially thoſe inhabiting the countries, between the tropics, which 
ate obſerved as much to exceed our birds in their colours, as 
ours do theirs in their ſinging. | f 

(e) The armed, at a diſtance, is z bird. of mean bu Bag 
neither are indeed its colours radiant or beautiful, ſingly con- 
ſidered: but when it is in the hand we ſee its licht and darker 
colours ſo curiouſſy mixed together, as to give the bird a ſur- 
priſing beauty. The ſame is alſo obſervable in many inſect, 


NN of the a 
place 
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place in which they reſide, and their ſtate and oc- 
caſions there; when thoſe that are able to ſhift for 
| themſelves, are left to their own diſcretion and di- 
ligence, but the helpleſs well accoutered and pro- 
vided for ; when ſuch incomparable ſtrokes of art 
and workmanſhip appear in all, and ſuch inimita- 
ble glories and beauties in the cloathing of others; 
who can, without the greateſt obſtinacy and * | 
judice, deny this to be God's handy- work? The 
gaudy, or even the meaneſt apparel, which man 
provideth for himſelf, we readily enough own to 
be the contrivance, the work of man: and ſhall 
we deny the cloathing of all the animal world be- 
ſides (which infinitely ſurpaſſeth all the robes of 
earthly majeſty ; ſhall we, dare we, deny that) to 
be the work of any thing leſs than of an infinite, 
Intelligent Being, whoſe art and power are equal 
to ſuck glorious work 
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CHAP.:.X0L.. 
| Of the Houſes and Habitation of Animals. l 


HAVING in the laſt chapter, as briefly as well 
Is could, ſurveyed the cloathing of animals, I 
ſhall in this take a view of their houſes, ne/ts, their 

cells and habitations ; another thing no leſs neceſ- 
ſary to their well-being than the laſt ; and in which 
the great Creator hath likewiſe ſignalized his care 
and ſkill, by giving animals an architectonic fa« 
culty, to build themſelves convenient places of re- 
tirement, in which to repoſe and ſecure themſelves, 

and to nurſe up their young. | 
And here, as before, we may conſider the caſe 
of man, and that of the irrational animals. Man 
having (as I faid) the gift of reaſon and under- 
ſtanding, is able to ſhift for himſelf, to contrive 
and build, as his pleaſure leads him, and his abili- 
ties will admit of. From the meaneſt huts and 
cottages, he can erect himſelf ſtately buildings, be- 
deck them with exquiſite arts of architecture, paint- 
ing, and other garniture ; ennoble them, and render 
them delightful with pleaſant gardens, fountains, 
avenues, and what not? for man therefore the 
Creator hath abundantly provided in this reſpe&, 
by giving him an ability to help himſelf. And a 
wiſe proviſion this is, inaſmuch as it is an excel- 
| lent. 
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lent exerciſe of the wit, the ingenuity, the inquſtey; 
and care of man. 

But fince ingenuity, without materials,” would 
be fruitleſs, the materials therefore which the Cre- 
ator hath provided the world with, for this very! 
ſervice of building, deſerve our notice. The 
great varieties of trees (a), earth, ſtones, and 


Navigiis inor SOL — 
Hlinc radios trivere rotis, hinc tympana plauſtris 
Agricole, & pandas ratibus poſuere carinar. 
Viminibus ſalices fecunde, frondibus ulmi ; 
At myrtus validis haſlilibus, & bona bello 
Cornus : Ityræos taxi torquentur in arcus. 
Nec tilie leves, aut torno rofile buxum, 
Non formam accipium, ferroque cavantur acuto : ' 
Necnon & torrentum undam levis innatat alnus $i 
Miſſa Pads : necnon & apes examina condunt 151 
Corticibuſque cavis, vitioſeque ilicis alveo. 
Vigo. Georg. J. 2. carm. 442. 
« Yet heaven their various plants for uſe deſigns ; 
For houſes, cedars, and for ſhipping, pines. | 
' Cypreſs provides for ſpokes and wheels of wains, - 
And all for keels of ſhips that ſcour the wat'ry plains. 
Willows in twigs are fruitful, elms in leaves, | 
The war from ſtubborn myrtle ſhafts receives ; 
From cornels javelins, and the tougher yew 
Receives the bending figure of a bow. by 
Nor box nor limes without their uſe are made 
| Smooth-grain'd, and proper for the turner's trade, 
Which curious hands may carve, oo n with aſe 
. invade 
Light alder tems the Po's Sees cid ene 
And heren hollow baks their honey hide nal 63 
| Dave's Vine. | 
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plants, anſwering every occaſion and purpoſe of 


man for this uſe, in all ages and places all the 


world over, is a great act of the Creator's good- 
neſs; as manifeſting, that ſince he has left man to 
ſhift for himſelf,” it ſhould not be without ſufficient 
help to enable him to do ſo, if he would but make 
uſe of them, and the ſenſe and reaſon which God 
hath given him. 

Thus ſufficient proviſion i is made for the habit- 


ation of man. 
And no leſs ſhall we find is made for the reſt of 


e creatures; ; who, although they want the power 


of reaſon to vary their methods, and cannot add 


to, or diminiſh from, or any way make improve- 
ments upon their natural way; yet we find that 


natural inſtint, which the Creator's infinite un- 
derſtanding hath imprinted in them to be abun- 


dantly ſufficient, nay, in all probability, the 


very beſt or only method they can take, or that 
can be invented for the. reſpeQive uſe and oy 1 


poſe of each peculiar ſpecies of animals (6). I 
ſome creatures make their neſts in houſes, ſome ws 
trees, ſome in ſhrubs, us in the earth (c), ſome 
th in 
(3) Bee chap, 15. "and book vit. al 6. 2 | 
(c) Many of the veſpe-ichneumones are remarkable pr 
for their nidification and proviſion for their young. Thoſe 
that build in earth, (who commonly have golden and black 
rings round their alvi,) having lined the little cells they have 
perforated, lay therein their eggs, and then carry into them 


maggots from the leaves of trees, and ſeal them up cloſe and 
neatly, And another ichneumon, more of the veſþa than muſca- 


| ichneumon kind, (having a little ſting in its tail, of a black co- 


lour,) - 
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in ſtone, ſome in the waters, ſome here, and ſome 
there, or have none at all; yet we ſind, that that 
place, that method of nidification doth abundantiy 
anſwer the creatures uſe and occaſions. * a 
there ſufficiently, and well repoſe, and ſecure 
themſelves, lay, and breed. up their young. We 
are ſo far from diſcovering any inconvenience in 
any of their reſpective ways, from perceiving/any 
boss defal- the ſpecies, any decay, any  periſking 


of their young; that in all probability, on the con- 


trary, in that particular way they better thrive, are 
more ſecure, and better able to ſhift for, and help 
themſelves, If, for inſtance, ſome beaſts make 


lour) gave me the pleaſure, one ſummer, of ſeeing it build its 
neſt in a little hole in my ſtudy-window. This cell was coated 
about with an odoriferous, reſinous gum, collected, I ſuppoſe, 
from ſome fir-trees near; after which it laid two eggs, (I think 
the number was,) and then carried in divers maggots, ſome 
bigger than itfelf. Theſe it very ſagaciouſſy ſcaled cloſe up 
into the neſt, leaving them there, doubtleſs, partly to aſſiſt the 
incubation z and eſpecially for food to the future young when 
hatched. 


2 this artifice of theſe ichneumons, Ariſtotle himſelf takes 

notice (but I believe he was ſcarce aware of the eggs ſealed 

up with the ſpiders). Os J. EPnxis Iaprvmors; xa umn Ke. As 

to the veſpz, called ichneumones, (left than others, ] they hill ſpi- 

ders, and carry them into their holes, and having ſealed them ab 

evith dirt, they therem hatch, and produce n ; 
Hiſt. Anim. J. 5. c. 20. 

To what hath been ſaid about theſe ichneumon 9 I thall 
add one obſervation more, concerning the providential ſtructure 
of their mouth in every of their tribes, vis. their jaws are not 
only very ſtrong, but nicely fized, curved, and placed for 
gnawing and ſcraping thoſe complete oe — . 
in earth, wood, yea in ſtone itſelf. 

— 13 | ta 


76 or ANIMALS HABITATIONS. - B. 1. 


to themſelves no habitation, but lie abroad in the 
open air, and there produce their young; in this 
caſe we find there is no need it ſhould be other- 
wiſe, by reaſon they are either taken care of by 
man (d), or in no danger, as other creatures, from 
abroad. If others repoſite their young in holes (e) 
and dens, and ſecure themſelves alſo therein, it 
is, becauſe ſuch guard, ſuch ſecurity is wanting, 
their lives being ſought either by the hoſtility of 
man, or to ſatisfy the appetite of rapacious crea- 
tures (J). If among birds, ſome build their neſts 
cloſe, ſome open, ſome with this, ſome with ano- 
ther material, ſome in houſes, ſome in trees, ſome 
on the 9 795 8), ſome on rocks and crags on. 

15 gh 


() Tully having ſpoken of the care of ſome 3 to- 
--wards their young, by which they are nurſed and brought up, 
faith, Accedit etiam, ad nonnullorum animantium, & earum rerum 
guas terra gignit, conſervationem, & ſalutem, hominum etiam ſoler« 
tia & diligentia. Nam multe & pecudes, &. flirpes ſunt, que fine 
Procuratione hominum ſalve eſſe non poſſunt,—** The care and at- 
tention of man is likewiſe employed for the preſervation of cer- 
tain claſſes of both living creatures and vegetable productions. 
For there are many animals and many plants which could not be 
ſafe without the attention of man.” —Cic. de Nat. Deor. 1. 2. 
c. 52. 

(e) Prov. xxx. 26. The conies are m fai folb, yet . 
they their houſes in the rocks. 

(0 See nate (1) 

) It is a notable inſtinct which Ol. Magnus tells. of the 
Galli Sylveſtres, in his northern country, to ſecure themſelves 
againſt the cold and ſtorms of the winter. Cim nives inflar col- 
lium terre ſuperficiem ubique cooperiunt, ramoſque arborum diutius 
deprimunt & condenſant, certas frudus betuls arbori ein farmd 

x longi 
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high (of which Gop himſelf hath given an in- 
ſtance in the eagle, Job. xxxix. 27, 28). And ſo 
among the inſect and reptile kinds, if ſome repo- 
ſite their eggs or young in the earth, ſome in 
wood, ſome in ſtone, ſome on one kind of plant, 
ſome on another, ſome in warm and dry 
ſome in the water and moiſt places, and ſome | 
their own bodies only, as ſhall be ſhewrr in proper 
place; in all theſe caſes it is, in all probability, the 

beſt or only method the animal can take for the 
hatching and production of its young, for theit 
ſupplies, ſafety, or ſome other maim point of their 
being or well-being. This is manifeſt enough in 
many caſes, and therefore probable” in all. It 4 
manifeſt that ſuch animals, for inſtance, as breed 
hongi pigeris » vorant, e Abbe idque tantd aviditate, ac 
quantitate, ut repletym 'guttur toto carpore majus appareat. Deinde 


partitis agminibus ſeſe inter mediot pivium colles immergunt, praſer- 
tim in Jan. Febr. Martio, quando nives ut turbines, typhones, vn 
tempeſtates graviſime nubibus deſcendunt.' Cumgue cooperte Tant, 
—certis hebdoamadis cibo in gutture collacto, egeſto, & reſumpto bi vunt 
venatorum canibus non produntur.— When the ſnow covers the 
earth to a great depth, and weighs down the branches of the trees 
for a long 1 5 of time, theſe birds devour a great quantity of 
the fruſt of the birch tree which reſembles long pepper, and 
gorge themſelves with it ſo that their craw appears equal in 
fize to their whole body. Then, ſeparating into flocks, they 
immerge themſelves in the ſnow-hillocks ; chiefly in the months 
of January, Febryary, and March, when the ſnows deſęend in 
whirlwinds' and tempeſts. Thus covered up they are able to 
live for weeks together by means of the food they have aceu- 

mulated in their craws, and they are not diſcovered 15 = 


bunter's dogs. —0ʃ. Mag. Hiſt. J. 19. Cc. 3 vt 
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in the waters, (as not only fiſh, but divers inſects, 
and other land- animals do,) that their young can- 
not be hatched, fed, or nurſed up in any other 
element. It is manifeſt alſo, that inſects, which 
lay their eggs on this, and that, and the other 
agreeable tree or plant, or in fleſn, &c. that it is 
by that means their young are fed and nurſed up. 
And it is little to be doubted alſo, but that theſe 
matrixes may much conduce to the maturation 
and produftion of the young. And ſo in all other 
the like caſes of nidification, of heat or cold, wet 
or dry, expoſed or open, in all probability this is 
the beſt method for the animal's good, moſt ſalu- 
tary and agreeable to its nature, moſt, for its fecun- 
dity, and the continuance and increaſe of its ſpe- 
cies; to which every ſpecies of animals i is nn 
prompt and inclinedd. wt yd 
Thus admirable is the natural Sujgncity und- . 
| fin of the irrational animals in the convenience 
and method of their habitations. And no leſs it 
is in the fabric of them. Their architeQonic ſkill, | 
exerted in the curioſity and dexterity of their 
works, and exceeding the {kill of man to imitate; 
this, I ſay, deſerves as much or more admiration 
and praiſe, than that of the moſt exquiſite artiſt 
among men “ Ver ry et ENS art (50 


| do. 
BO rag. bf 33. + " 4 * 


* AR kill and artifice, as well as induſtry, dif. 
played by the beavers in the conſtruction of their habitations, 


merit 
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do theſe poor untaught creatures lay à parcel" f 1 
rude and ugly ſticks and ſtraws, moſs and dirt to- 1 


| | gether, J | 


AP in this place a particular account ; ; and this we ſhall gi 
in the words of M. Bonnet. | | 
A ſociety of beavers ſeems to be an academy of engineers | | 
that proceed on rational plans, which they rectify or modify as 
they judge neceſſary, purſuing them with equal conſtancy and 
preciſion : they are all animated by the ſame ſpirit, and unite 
their will and ſtrength for the promoting one common end, 
which is always the general good of the ſociety. In a word, 
we muſt be witneſſes of their performances before we can judge 
them capable of them. A. traveller that is ignorant of them, 
and happens to meet with their habitations, will think he is 
among a nation of very induftrious ſavages. _... - | | 
« About the month of June or July the beavers 8 them- 3 
ſclves into a body to the number of two or three hundred. be 
They aſſemble themſelyes on the banks of lakes or rivers, It 
is well known that they are amphibious. It is of 
importance for them to prevent the bad effects reſulting from | 
the increaſe or abatement of the waters, in the midſt of which \ 
they build their habitations. This they effect as we do by 
banks and ſluices. If they take up their reſidence on a lake, 
as the ſurface of its waters is not ſubject to much variation, 
they do not trouble themſelyes with conſtructing any embank- 
ment, but they never fail to rear one when they ſettle upon « 
nyer. This mole or bank is often a work of immenſe labour, 
and it is inconceivable how brutes are able to project, to begin, 
and complete it. Repreſent to yourſelf a river of four ſcore, 
or an hundred feet in width. Their firſt buſineſs is to break 
the force of the current. Then they throw up a bank or 
cauſeway, the whole breadth of the river of the thickneſs of ten 
or twelve feet at its baſe. Beavers are furniſhed with no other 
tools for their operations than four ſtrong inciſory teeth, four 
Feet, the two anterior, of which have a kind of toes, and a 
ſcaly tail ſhaped like an oval ſhovel, Yet with ſuch inſtruments 
as theſe they are able to ſubdue the waters, and challenge our 
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"gether, and form them into commodious neſts ? 
With what curioſity do they line them within, 


maſons and cantons 4 to ound them when armed, with their 
trowel, plummet, and axe. If they find a great tree on the 
border of the river they gnaw it down at the foot, ſtrip off 
the branches that they may lay it lengthways, and make it 
ferve as the principal part of the bank. Whilſt one part of 
the beavers are employed about this work, others go in ſearch 
of ſmall trees, which they cut and lop like ſtakes, and convey 
both by land and water to the place appointed for uſing them. 
With theſe ſtakes they conſtruct piles which they ſtrengthen 
by mterweaving branches of trees betwixt them. Others bring 
thither a kind of mortar which they have kneaded with their 
feet. This they diſtribute in the vacant places between the 
piles, and afterwards beat it with their tails, As ſoon as the 
bank is finiſhed, the grand ſociety divides itſelf into ſeveral par- 
ticular ones, each of which chooſes their quarter where they 
build for themſelves a commodious habitation. This is a kind 
of hut built on piles, of a round or oval figure. The walls are 
about two feet thick and very ſtrongly built. The partitions 
are lined with a kind of ſtraw which the animals lay on with 
their tails. Each hut has two outlets, one by land. the other 
by water. The largeſt huts are eight or ten feet in diameter, 
the ſmalleſt four or five: the former are capable of containing 
fixteen, eighteen, or twenty beavers, the latter ſix or eight. 
Their common food is the bark of ſome tender trees, as the 
alder, poplar, or willow. Againſt the winter they collect a 
ſufficient quantity of it in magazines under water. Each cot- 
tage has its magazine. The moſt confiderable towns of the 
beavers confiſt of twenty or twenty-five lodgments, though 
ſuch are but rare. The moſt common have only twelve. Each 
republie has its peculiar diſtrict, and admits of no accidental 
, gueſts. When any great inundations damage the edifices of 
the beavers, all the ſocieties or families unite together to make 


the neceſſary repaint.” — Contemplation de la Nature, part xi. 
& ae d Evirok. 


wind 
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wind and place every hair, | feather, or lock of 
wool, to guard the tender bodies of themſelves, 
and their young, and to keep them warm? and 
with what art and craft do many of them thatch 
over, and coat their neſts without, to miſlead and 
deceive the eye of ſpectators, as well as to guard 
and fence againſt the injuries of weather (i)? with 
«£49343 7? | | | f 4 I what 


(i) Among many idſtances that might be given of this ſub- 
tilty of birds, and other creatures, that of the Jong-tailed: tit- 
mouſe deſerves obſervation, ho with great art builds her neſt 
with moſſes, hair, and the webs of ſpiders, caſt out from them 
when they take their flight, (ſee b004 viii. cbap. 4. note (e), 
with which the other materials are ſtrongly tied together. 
Having neatly built, and covered her neſt with theſe materiale 
without, ſhe thatcheth it on the top with» the (muſcus arb 
.rambſus;—* the woody, branched moſs,” —or like ſuch braad, 
-whitiſh moſs, to keep out rain, and to dodge the ſpeftator's 
eye; and within ſhe lineth it with a great number of ſoft fea- 
thers; ſo many, that I confeſs I could not but admire how o 
ſmall a room could hold them, eſpecially that they could be 
laid ſo cloſe and handfomely together, to afford ſufficient roam 
for a bird with ſo long a tail, and ſo numerous an iſſue as this 
bird commonly hath, which Mr. Ray faith, {Synop/. Method. 
Avium, p. 74.) * Ova- inter- omnes aviculas numeroſiſſima ponit.— 
„Of all birds ſhe lays the greateſt number of eggs.” Gee 
more of the neſt of this bird, n 1 * 

nith, p. 243. 


—— -——— 
The motacilla. futoria,' or taylor. bird, is a native of the 
Eaſt / Indies, The manner in which it conſtructs its neſt, ſo 
as · to ſecure it from danger from voracious animals, is. moſt. re- 
markable. It is) not fixed ta a twig vf ai tree but to a ſiggle 
Ju his fergie picky up ee en. 
or. 11. 
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what prodigious ſubtilty do ſome foreign birds (&), 
not only plait and weave the fibrous parts of vege- 

tables together, and curiouſly tunnel them, and 

commodiouſly form them into neſts, but alſo arti- 
ficially ſuſpend them on the tender twigs of trees, 
to keep. them out of the reach % raPAGous ani- 

mals z 
And fo for inſefts, thoſe little, = thoſe ten- 
der creatures ; yet what admirable artiſts are they 
In this buſineſs of nidification! with what great 
diligence doth the little bee gather its combs 
from various trees (/) and flowers, the waſp from 


(4) The neſt of the guira tangeima, the iferus minor, and the 
Jupujuba, or whatever other name the American hang-nefls may 
be called by, are of this kind.. Of which ſee Willughby*s Or- 
nith. lib; 2. chap. 5. ſect. 12, 13. © Alſo Dr. Grew's Muſeum 
Nep. Soc. part. 1. ſect. 4. chap. 4. 'Fheſe neſts I have divers 
times ſeen, particularly in great perfection in our R. S. repo- 
fitory, and in the noble and well-furniſhed-mw/eum of my often- 
commended friend Sir Hans Sloane; and at the fame time I 
could not but admire at the neat mechaniſm of them, and the 
ſagacity of the bird, in hanging them on the twigs of trees, to 
ſecure their gs and ny from the apes. See Plate E, 
6. 
9 1 1 mention trees becauſe I have ſeen bees gather the- 
- gum of fir-trees, which at the ſame time gave me the pleaſure 
of ſeeing their way of loading e * N 
with great art and dexterity. 


— 
the ſide of a living one, making uſe of its bill ſor a needle, and 
ſome ſlender graffy fibres for thread. It lines its neſt, thus form- 
ed, with fme feathers or goſſamer. . The length of this bird-is 
but three inches, and its weight only I of an ounce, So that 
© the leaf and its ſtalk is ſufficiently ſtrong to ſupport the animal 
Vith its neſt and young. See Plat F, fig: . .', 


b ; F 


he Opoſoum who has & bag in the belly for concealing her young. 

Fig. 2.3. 4.5. The hair of a mouse. Fig. 0 The monte aurie, or Taylor bird 
which forms ir nam by 1ewing two leaves tether. Fig. 7 The common m,, or. 
Tope magnified. 8 The ame animal of its natural ru g Polypes i various. 
attitudes, one of them, hooking w it a mall worm. The young polypes are geri 
uam m the body of the parent animal. Fig.. 10 Thi chu polype or vortcella/ 
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ſolid (n) timber! and with, what prodigions geo- 
metrical ſubtilty do thoſe little animals work their 


r hexagonal cells “, ens 
| S 


n e ef ent rd A . 
quent poſts, boards, and other wood that is dry and ſound 
but never any that is rotten. Theſe they may be heard to 
{drape and gnaw; and what they ſo gnaw off, they heap cloſe 
together between their chin and fore-legs, until they have 
gotten enough for a burden, 5 
nn an 

———— | 

The following obſervations. of that moſt able and learn- 
ed philoſopher Dr. Reid, are ſo appoſite to the ſubject of 
which our Author here treats, that our reader will cafily excuſe 
the length of the quotation, 

„ Every manufafturing art among men wos invented by 
ſome man, improved by others, and brought to perfection by 
time and experience. Men learn to work in it by long prac- 
tice, which produces a habit. Thee arts of men vary in every 
age and in every nation, and are found only in thoſe men who 
have been taught them. The manufactures of animals differ 
from thoſe of men in many ſtriking particulars. No animal of 
the ſpecies can claim the invention ; no animal ever introduced 
any new improvement, or any variation from the former, prac- 
tice, every one. rr 
ning, without teaching, without experience, and witho 
every one has its art by a kind of inſpiration. I do not mean 
that it is inſpired with the principles or rules of the art, but 
with the ability of worling in it to perfection, without any 
knowledge of its principles, rules, or end. The work of every 
animal is indeed like the works of Nature, perfect in its kind, 
and can bear the moſt eritical examination of the mechanic or 
the mathematician, of which a honey- comb is à ſtriking in- 
- Nance,” * 
22 \ Pappus, 
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they knew this, make their cells regular 
© combs have cells on both ſides, the cells may 


% or Ats NabrTA Tic. 5 10. 
che beſt matliemiticlan Gals chuſe for ſuch a 
combination "of bead ()! with wi what —_— 


60 Cirenlar cells work! have been the moſt capacious ; but 
this would by no means have been a convenient figure, by rea- 
ſon much of the room would have been taken up by vacancies 
between the cireles ] therefore, it was neceſſary to make uſe 
of ſome of the rectilinear figures. - Among which only three 
could be of uſe; of which Pappur Alexandrin. thus diſcourſeth ; 
Cum igitur tres figure ſunt, qua per ſeipſar locum circa idem punc- 
tum conſiftentem replere paſſunt, triangulam ſcil. quadratam & hex- 

aAgonum, apes illam que ex  pluribus angulis conflat ſapienter delege- 
runt, utpote ſuſpicantes tam plus mellis capere quam utram vis reli- 

At. apes guidem illud tantim quod ipfis wile eff cognoſcunt, 

vi. Wee quadrato ©& triangulo eſſe majus & plus mellis ca- 

ere Poe nimirum quali materid in conſtrutiionem wniuſeujuſque 
ne. Nos vero qui plus ſopientie quam apes habere profite- 

mur etiam magis infigne in vęſſigabimus. . Now as there are 

12 7221 orts of figures into which a ſpace may be divided without 

aty inter lien between the diviſions, viz. the triangle, the 
ſquare, and the hexagon, the bees have 'wiſely choſen that 
Which confiſts of the moſt angles, as knowing it would con- 
tain the greateſt quantity of honey. But the Knowledge of 
"the bees is limited to what is uſeful for ' themſelves ; they 
*Know, for example, that a hexagon will eontain more honty 
"than a triangle, an Equal | portion of materials being employed 


in ite conſtruction. But we who are endowed with more wiſ- 
dom than the bees, will make diſcoveries 'proportionably 


realer. alis. Math. Ls, 
: | Ain io bal 8 — 4 


Pappus, that the bene form of de cells is beſt kites 


both for convenience and ſtrength. „Bees,“ fays he, © as if 
eee As the 


either be exactly 


oppoſite, having partition againſt ' partition, or the bottom of 
à cell may reſt? wear L r 
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lide, 


N 


85 
do other inſe 1 e the earth * "Oe JA 


* ielelf G)) 1 3. mplete - 
wh 


CH, AI. OF ANIMALS. HABITATIONS- 


are 54 


% - 
Tas >. ' ? . 12 
4. ” » $4431 w 1 'f An 


de, which will ſerve as a buttreſs to ſtreng then | it. Te aft 
way is the beſt for ftren a IT the e bottom of ea 
cell reſts inſt the po where ie artitions bigs on the 
other ſide, which ee Sipd wr The bot⸗ 
tom of a cell y ma . of be one 111 ee r to the tide 
itions, or it may of ſeveral planes meetin 
a ſolid angle in the 1 point. 911 7 is ul in one 'of t eſe 
two ways that all the cells can be ſimilar without long room. 
And for the ſam intention the planes of which the bottom, is 
compoſed, if e be more than one, muſt be three i in number, 
and neither mote nor fewer, It has hep: demonſtrated, n 
by making the bottoms of the cells to. of three p 
meeting in a point, there is a. Laing N and Nee 
no way e The bees, W with theſe 
principles of ſolid , follow a them moſt accurately ; the 
bottom of each ol bang e of three plants which 
make obtuſe angles with the ſide partitions, and with one ano- 
ther, and mect in a point in the middle of the bottom ; the 
three angles of this bottom being ſppported by thres partitions 
on the other ſide of the comb, and the point of it by the com- 
mon interſection of: theſe three partitions. One inſtance more 
of the mathematical ſkill diſplayed in the ſtructure of a honey- 
comb deſerves to be mentioned. It is a curious mathematical 
problem at what preciſe angle the three: planes whith' compoſe 
the bottom of à cell ought” to meet, in order to make the 
greateſt poſſible ſaving of labour. This is one of thoſe pro- 
blems belonging to the higher parts of mathematies, which are 
called problems of maxima and minima. The celebrated Mac- 


(0) Fe before nt „„ then 


Auurin reſolved it by a fluxionary calculation, which is to be 


found in the Pranfadtions of the Royal Sociefy of London, and 
5 = 1 — 
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apparatus of their mouths (9) and feet (7) de- 
ſerves particular obſervation, as hath been, and 
will 


2) See chop. 11. note „00 
(r) Among many examples, the legs and 1 feet of * mole- 


eri let (gryllotalpþa) are very remarkable. The fore · legs are 


very brawny and ſtrong; and the feet armed each with four 
flat ſtrong claws, together with a ſmall lamina, with two larger 
claws, and a third with two little claws; which lamina is 
jointed. to the bottom of the foot, to be extended to make the 
foot wider, or withdrawn within the foot. Theſe feet are 
placed to ſcratch ſomewhat fideways, as well as downward, 
after the manner of moles feet; and they are very like them | 
alſo i in figure. 

Somewhat of this nature  Swammerdam obſerves of the 
worms of the Zphemeron. To this purpoſe [to dig their cells] 
the, wiſe Creator hath furniſhed them 1 he) with fit mem- 
bers. ' For, beſides that their two fore-legs are formed ſomewhat 
like thoſe of the ordinary moles or | llotalpa, he hath alſo fur- 
niſhed them with two taatby checks, omewhat ht the ſbeers of lob- 
ſters, which ſerve them mare readily to bore the clay, Swammer- 


W Kal Vit. W 0 Dr. PINS (Chap, 3. 


Amen! preciſely 4 4 1 Upon the moſt 8 | 


menſuration which the ſubject could admit, he - afterwards 
found, that it is the very angle in which the three planes in 


the bottom of the cell of a honey- comb actually do meet, 


Shall we aſk here, Who taught the bees the properties of ſo- 
lids, and to reſolve problems of maxima and minima? If a 
honey - comb were a work of human art, every man of common 


ſenſe would conclude, without hefitation, thut he who invented 


the conſtryRion muſt have underſtood the principles on which 
it was conſtrufted. We need not ſay that bees know none 
of theſe things. They work moſt geometrically without any 
knowledge of geometry; ſomewhat like a child, who, by turn- 


ing the handle of an organ, makes good muſic without any 


knowledge 
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will be hereafter obſerved. And further yet, with 
what, care and neatneſs do moſt of thoſe little ſa- 
gacious animals line thoſe, their houſes. 
and ſeal them up, and fence; them without (501 
how artificially will others fold up the leaves of 
trees and plants (f) ; others houſe, themſelves in 
ſticks and ſtraws; others glue light and floating. 
we orc ( and 3 that artifice mak 
; . themſelves 


(.] See the before-cited note (e). 

() They are for the moſt part, ſome of the Phalene-tribe, 
which inhabit the tunnelled, convolved leaves, that we meet 
with on vegetables i in the ſpring and ſummer. And it is a 
ſomewhat wonderful artifice, how ſo ſmell and weak a creature 
as one of thoſe newly hatched maggots, (for doubtleſs it is they, 
not the parent animal, ;hecauſe ſhe emits no web, nor hath any 
tectrine art,) can be able to convolve the ſtubborn leaf, and 
then bind it in that neat round form, with the thread or web 
it weaves from its own body ; with which it commonly lines the 
conyolyed leaf, and ſtops up the two ends, to prevent its own 
falling out, and earwige and pre noxious animals getting in. 
(u) The ſeyeral , forts of phryganea, or cadews, in their 
nympha or maggot-flate, thus houſe themſelves ; one fort in 
ſtraws, called from thence | fraw-worms ; others in two or 
more ſticks, laid parallel to our another, creeping at the bot- 
tom of brooks ; others with a ſmall bundle of pieces of ruſhes, 


r ſticks, Cc. glued together, wherewith et TH 


8 
3 , — | 

knowledge of muſic. The art is not in the child, but in him 

who made the organ, In like manner, when a bee makes its 


combs ſo geometrically, the geometry is not in the bee, but 59 
that great Geometrician who made the bee, and made all 


. in N weight, and meaſure,” 27 Eviror 
G 4 | 
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themſelves floating houſes in the waters, to tranſ- 
port themſetves at pleaſure after” their food, or 
| other” neceſſary occafions of life! and for a cloſe, 
Jet us take the ſcriptural inſtance of the ſpider; 
Prov. Xxx. 28. | which is one of the four little 
_ things, which, v. 24. Agur ſays, is exceeding wifes 
the ſpider taketh bold with” her hands, and is in 
Kings palaces (0). I wil not difpute the truth of 


our 


on the top, and can row themſelves therein about the waters, 
| with the help of their feet: bo theſe are called cob. Gait. 
Divers other ſorts there are, which the reader may ſee 'a ſum- 
mary of, from Mr. Willughby, in Rai Method. Inſect. p. 12. 
together with a good, though very brief deſcription of the 
papilionaceous fly, that comes from the cod-bait cadewy, It is a 
notable architedtonic faculty, which all the variety of theſe 
animals have, to gather ſuch bodies as are fitteſt for their pur- 
poſe, and then to glue them together; ſome to be heavier 
than water, that the animal may remain at the bottom, where 
its food is (for which purpoſe they uſe ſtones, together with 
ſticks, ruſhes, Qc.); and ſome to be lighter than water, t q float 
on the top, and. gather its food from thence. Theſe little 
houſes look coarſe, and ſhew ng great artifice outwardly; but 
are well tunnelled, and made within with a hard tough paſte; 
into which the binder part of the maggot is ſo fixed, that it 

can draw its cell after it any where, without danger of leavin 
it behind; as alſo thruſt its body out, to reach what i 
wanteth, or withdraw it into its cell, to _ it againſt 

harms, See Plate O, fe. 1, 2, 3, 4, 55 6, 7, 8 

( Having mentioned the ſpider, I ſhall take this occaſion, 
(although it be out of the way) to give an inſtance of the 
iſon of ſome of them. Staliger, 01 186. relates, that 
in Gaſcony, his country, there are ſpiders of thas virulency,, that 
a man treads upon t * to cruſh them, their poiſon will paſe 

through the very ſoles of his ſhee. * Subtil, of Effluv. c. 4. 
Mr. 
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our Engliſh tranſlation of this text, but ſuppoſing: | 


munen to be that en eee 
Sie: 2 * 


Mr. ee put 0 8 A glaſs 
and having made the Hider ſting the frog divers times, the frog 
died in about an hour's time. Phil. Tranf. No. 272. | 

In the ſame TranſaBion, is a curious account of the manner 
how ſpiders lay, and guard their eggs, vis. they emit them not 

out of the hindermoſt/ part of the body, but under the, upper 
ont of he tulle year the bind legs, Ec. Allo there, is an ac; 
count of the parts from which they emit their webs, and divers 
| 2 things worth 17 8 with cuts Wuftrating the 

ole. | 3 

But in Phil, Tranſ. No. 22. Dr. - Nath. Fairfax, * 

. Redi, and his own obſervations, thinks ſpiders not veno- 
mous; ſeveral perſons, ay well as birds, ſwallowing them with- 
out hurt: which I myſelf have known in a perſon of FIVE: 
"who was adviſed ta take them medicinally at firſt, and wo 
at any time ſwallow them, affirming them to be ſweet, and 
well taſted : and not only innocuous, but they are very ſaluti- 
ferous too, in ſome of the moſt ſtubborn, diſeaſes, if the plear 
ſant ſtory, in Mouffet-be true; of a rich London matron cured 
of a deſperate tympany, by a certain debauchee, that hearing of 
her caſe, and that ſhe was given over by the doors, went to 
her, pretending to be a phyſician, and confidently affirming he 
would cure her; which ſhe being willing to believe, agrees 
with him for ſo much money, one half to be paid down, the. 
other upon cure. Upon which he gives her a ſpider, promiſing 
her cure in three days. Upon which, (not doubting but that 
he had poiſoned her, and fearing he might be called to account 
for it,) he gets out of town as faſt as he could. But inſtead 
of being poiſoned, ſhe ſoon recovered, After ſome months 
the quack gets privately. to town, when he thought the buſtle 
might be over; and enquiring how his patient did, was in- 
termed of her cure; and thereupon viſiting her, and — 


1 * 
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it is manifeſt, that the art of that ſpecies of crea - 
tres, in ſpinning their various webs, and the fur - 
Hiture their bodies afford to that purpoſe, are an 
excellent inſtin&, and proviſion of N ature, err 
forth! its glorious Au thay.” = 

And now from this ſhort and tranſient view of 
the architeQanic faculty of animals, eſpecially the 
irrationals; we may eaſily perceive ſome ſuperior 
and wiſe Being was certainly concerned in their 
creation or original. For, how is it poſſible that 
an irrational creature ſhould, with ordinary and 
| coarſe, or indeed any materials, be ever able ta 

perform ſuch works, as exceed even the-imitation 
of a rational creature? how could the bodies of 
many of them (particularly the laſt mentioned) 
be furniſhed with architective materials? how could 
they ever diſcover them to be in their bodies, or 
know what uſe to make of them? We muſt there. 
fore neceſſarily conclude, that the irrationals either 
have reaſon and Judgment, not only glimmerings 
thereof, but ſome of its ſuperior acts, as wiſdom 
and foreſight, diſcretion,” art, and care; or elſe, 
that they are only paſſive in the caſe, and act by 
inſtin, or by the reaſon of ſome ſuperior Being 
imprinted i in their nature, or ſome way or other 
_ it how it will) congenial with ben. * 


nan excuſe for his abſence, he received his pay with great ap- 
plauſe and thanks. Muff. Inſe#. I. 2. c. 15. | 
Having ſaid ſo much of Spiders, I might here add their 
| * but of this ſee book viii. chap. 4. note (ehen q 
they 


% 
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they are rational, or excel man in art and wiſdom, 


none ſurely will be ſo fooliſh as to ſay: and there» 


fore we muſt canclude, that thoſe excellent ends 
they purſue, and that admirable art they exert, is 


none of their own, but owing to that infinitely 


wiſe and excellent Being, of whom it may be ſaid, 

with reference to the irrational, as well as rational 

creature, as it is, Prov. ii. 6. The Lord giveth 

Kine out of his mouth vue knowledge and 
a. 
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CHAP. XIV. 
4 05 Animals, Seleprefroatin, 


HAVING, thus conſidered the food, loathing, 
and houſes 7 animals z3 let us in this Chapte 


take a, glance, of another excellent, provibo the 
wiſe Creator hath made for the good, of the ani. 


mal world; and that is, the methods which all | 
animals naturally take for their /elf-preſervation 
and /afety. And here it is remarkable, (as in the 
caſes before,) that man, whois endowed with reaſon, 
is born without armature, and is deſtitute of many 
powers, which irrational creatures have in a much 
higher degree than he, by reaſon he can make 
himſelf arms to defend himſelf, can contrive me- 
thods for his own guard and ſafety, can many 
ways annoy his enemy, and ſtave off the harms of | 


' noxious creatures. 


But for others, who are deſtitute of this ſuper. 
eminent faculty ; they are ſome way or other pro- 


vided with ſufficient guard (a), proportionate to 


| _  - theiy 


(a) Callent in hoc cunda animalia, ſciuntque non ſua mods com- 
moda, verùm & hoſtium adverſa; norunt ſua tela, nirunt occa- 
ſionet, parteſque difſidentium imbelles. In ventre mollis eft tenuiſque 
cutis crocodilo : ideoque ſe, ut territi, mergent delphini, ſubeunteſque 
alvum illa fecant ſpind.,— In this all animals are eminently ſa- 
gacious ; they know not only their own advantages, but the 

weak 
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their place of abode, the dangers they are like to 
incur chere (); and ine word, 40 their greateſt 
| - loccafions, 


ul parts of their enemies; they are Acilful i in \ the a of their 
own weapons, .can-ſeize their opportunities,” and-attack their 
foe on his defenceleſs quarter. The crocodile has a ſoft and 
thin ſkin under the belly. The dolphin plunges under him as 
if from terror, but rips him up in that weak-uarter with his 
ſharp ſnout.”—Plin. Nat. Hiſt. I. 8. c. 25. 

(5b) Omnibus aptum eft corpus anime moribus — 
equo fortibus ungulis & jubs eſt ornatum {ettniin velox & ſuperbum 
& generoſum eft animal). Leoni autem, utpote animoſo & ms 
dentibus & unguibus validum. Ita autem & tauro. & apro z. 
enim cornua, huic exerti dentes. —Cervo autem & lepori (1 timida enim 
ſunt ' animalia) velox corpus, ſed inerme. Timidis enim velbe lar, 
arma audacibus con veniebant.— Homini autem ¶ſapient enim . 
manu didit, inſirumentum ad omnes artes nece Harium, paci non mi- 
nus quam bello idoneum, Non igitur indiguit cornu fibi innato cum 
meliora cornibus arma munibut, quartlocunque volet,, poſit accipere : 
etenim enfis & Þaſta majora ſunt arma, & ad incidendum Prompt 
ora. Neque cornu, neque ungule quicquam niſi cominùs agere hf 
ſunt ; hominum vero arina eminils juxid ac cominis agunt : | 
guidem & ſagitta magis quùm cornua. — Non igitur eft nudus, neque 
inermit.— Sed ipfi eft thorax ferreus, quandocungue libet, Lake 
corits eil us ſauciatu organum,—Nee thorax ſe 2155 wm ſed & domur, 

t& murur, © turris, ESC.“ The body of 725 animal is ſuited 
to its habits and diſpoſitions, The horſe, a ſwift, high met- 
J tled, and generous animal, is furniſhed with ſtrong hoofs and 
'a flowing mane. The bold and ferocious lion has his ſtrong 
teeth and claws. The bull has his horns, the b6ar his pro- 
truded tuſſcs.— The timid ſtag and hare have no other defente 
than in their ſpeed of foot; for ſpeed is ſuitable to the timo- 

rous as arms to the bold. To man endowed with wiſdom, Na- 
ture has given hands, that wonderful inſtrument, adapted to 
all arts, ſerviceable alike in peace as in War, To Him the 

| horns of che bull would be fuperfliious, for Bis hands tan frutbe 
and weild a more powerful inſtrument than horns, the ſword 
| and 
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occaſions, and need of ſecurity . Accordingly, 
ſome are ſufficiently guarded againſt all common 
dangers, by their natural cloathing, by their ar- 
mature of ſhells , or ſuch like e and i impreg- 


be 8 — in eloſe engagement 
and at a diſtance; whereas horns and hoofs can be uſed only 


in cloſe fight. Man, therefore, cannot be ſaid to be naked” 
or unarmed ; he can clothe himſelf in iron coats of mail, more 


impenetrable than the tougheſt hide; nay, he aſſumes an ar- 
mour of ſtone ; for houſes, walls, ns towers are his defence. 
Galen. de 5 ERIN L I. e. 2. 


Many of the domeſtic animals ſeem to rely ſolely upon man 
for their protection, but, as an eloquent writer (Goldſmith) well 
remarks, we are not to impute to Nature the formation of any 
ſpecies of animals deſtitute of means to defend itſelf againſt its 
enemies. The ſheep is apparently of all animals the moſt de- 
fenceleſs, but the mouſſlon, which is the ſheep in its ſayage 
ſtate, is a bold fleet creature, able to eſcape from the greater 
animals by its ſwiftneſs, or to oppoſe the ſmaller kinds with 
the arms it has received from Nature. It is by human art 
alone, that the ſheep is become the tardy defenceleſs creature 
we find it. It is protected from danger by man for his own 
ends, and its food is ſupplied to it in abundance. But in a 
ſavage ſtate, conſtantly practiſing the arts of defence and of 


eſcape, this animal at once reſumes its life and its native in- 


dependence, together with its ſwiftneſs and the ſlender agility 


| of i its form. Evitos. 


+ The armadillo i is ALY with a thick ſhell of different 


: pieces joined like the tail of a lobſter, and of ſo hard a conſiſt- 


ence, that it is proof againſt the attacks of all other animals. 


It is generally found in rocky places, and when purſued by 
| hunters for the ſake of its fleſh, which is very delicious, i it rolls 
a itſelf up like a ball, and throws itſelf down a precipice, tum - 
4 bog nds dt to 25 v * ſmalleſt injury. 
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nable covering of their body (c). Others deſtitute 
of this guard are armed, ſome with horns (d), ſome 
with ſharp quills and prickles (e), ſome with claws, 


(c) Shells deſerve a place in this ſurvey, upon the account 
of their great variety; the curious and uncouth make of ſome, 
and the beautiful colours, and pretty ornaments of. others ; 
but it would be endleſs to deſcend to particulars. Omitting . 
others, I ſhall therefore only take notice of the tartoiſe;ſpell, by 
reaſon a great deal of dexterity appears, even in the ſimplicity 
of that animal's ſkeleton. For, beſides that the ſhell is a ſtout _ 
guard to the body, and affords a ſafe retreat to the head, legs, 
and tail, which it withdraws within the ſhell upon any danger}; 
beſides this, I ſay, the ſhell ſupplieth the place of all the bones 
in the body, except thoſe of the extreme parts, the head and 
neck, and the four legs and tail. So that at firſt ſight, it is 
ſomewhat ſurpriſing to ſee a complete ſkeleton conſiſting of ſo 
ſmall a number of bones, and they abundantly ſufficient for 
the creature's uſe. L 

(d) Dente timentur apri : defendunt cornua tauros : 

| Tmbelles dame quid niſi prada ſumus ? | 

« The boar his tuſks, the bull his horns defend, 

'« 'Th* unarm'd and inoffenſive doe muſt bleed. 
Martial. J. 13. Epigr. 94- 

(e) The hedgehog, 1 an helpleſs, flow, and patient ani- 
mal, i is accordingly guarded with prickles, and a power of 
rolling itſelf up in them. Clavis terebrari ſibi peder, & diſcinds 
viſcera patientiſſime ferebat, omnes cultri ictus fine gemitu Pluſquam 
Spartand nobilitate concoquens,—** It patiently endured 'its feet 
.to be bored through with nails, and its bowels to be cut open, 
ſuffering all the wounds of the knife without a groan, and with 
more than Spartan courage.”-—Borrichius in Blaſ. de Echino. 
Panniculum carnoſum amplexabatur muſculus pens circularis, admi- 
rande fabrice, lacinias ſuas ad peder, caudam, caput, varis en- 
forrigens, cujus minifterio echinus ſe ad arbitrium in orbem_con- 
{rahit.—** A muſcle almoſt circular, and of admirable texturt, 
 ſorrounds aud embraces a fletby tunicle, the edges 1 


* 
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ſome with ſtings (/); ſome can ſhift and change 

their colours (x); ſome can make their eſcape by 
j the 


extend to the feet, the tail, and the head ; by means of which 
the hedgehog gathers itſelf into a globular form at pleaſure,” 
Ad. Dan. in Baſio. 
Ile licet digitos teſfudine pungat PN 
Cortice depofito mollis echinus erit. 
Though with his prickly coat he ſcares the touch, 
© « Yet underneath he hides a velvet ſkin.” 
Mart. J. 13. Epigr. 86. 
| ( 7 The fling of a waſp, or bee, &c. is ſo pretty a piece 
| of work, that it is worth taking notice of, ſo far as I have not 
found others to have ſpoken of it. Others have obſerved the 
ſting to be an hollow tube, with a bag of ſharp" penetrating 
Juices, (its poiſon, ) joined to the end of it, within the body 
of the waſp, which is, in ſinging, injected into the fleſh 
through the tube. But there are, beſides this, two ſmall ſharp 
bearded ſpears, lying within this tube or ſting, as'in a ſheath, 
In a waſp's ſting, I counted eight beards on the fide of each 
ſpear, ſomewhat like the beards of fiſn-hooks. Theſe ſpears 
in the ſting, or ſheath, lie one with its point a little before 
that of the other, as is repreſented i in Plate E, Ag. 2, to be ready 
(I conceive) to be firſt darted into the'fleſh ; which being once 
fixed, by means of its foremoſt beard, the other then ſtrikes 
-in too, and ſo they alternately pierce deeper and deeper, their 
beards taking more and more hold in the' fleſh ; after which 
the ſheath or ſting follows, to convey the poiſon into the 
wound. Which, that it may plerce'the better, it is drawn into 
a point, with a ſmall flit a little below that point, for the two 
ſpears to come out at. By means of this curious mechaniſm in 
the ſting, it is, that the ſting when out of the body, and 
parted from it, is able to pierce and wound us: and by means 
of the beards being lodged deep in the fleſn, it comes to paſs 
25 bees leave their ſtings behind them, hen they are diſturb- 
before they haye time to withdraw their ſpears into their 
abbard. Tn Plate E, fe. 2; id teptefented the two fpears ug 
| 1 lie in ro ſting. In Ig. 3, che *. are repreſented 


when 
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the help of their wings, and others by the ſuiſt- 
nels of their feet; ſome can ſcreen themſelves by 
diving 


when ſqueezed out of the ſting or the ſcabbard ; in which 
latter, fig. A, c, ö, is the ſting, c, d, and ö, e, the two bearded 
ſpears thruſt out . 

(g) The camelion is ſufficiently famed on this account. Be- 
ſides which, Pliny tells us of a beaſt as big as an ox, called the 
tarandus, that when he pleaſeth, aſſumes the colour of an aſ7, 
and colorem omnium fruticum, arborum, florum, locorumque reddit, 
in quibus latet metuens, ideoque rarò capitur.— He reflects the 
colours of all ſhrubs, trees, flowers, and of the place where he 
lies, and hiding bimſelf from fear, he is on that account very 
rarely taken.” —Plig, l. 8. c. 34. 

How true this is, there may be ſome reaſon ta doubt ; but 
if any truth be in the ſtory, it may be from the animal's chooſ- 
ing ſuch company, or places, as are agreeable to its colour: 
as I have ſeen in divers caterpillars, and other inſeQs, who I 

believe were not able to change their colour from one hue 
to another; yet I have conſtantly obſerved, do fix themſelves 
to ſuch things as are of the ſame colour; by which means they 
eſcape the ſpectator's eye. Thus the caterpillar that feeds on 
elder, I have more than once ſeen ſo cunningly adhering to 
the ſmall branches of the ſame colour, that it might be eaſily 
miſtaken for a ſmall ſtick, even by a careful view. So a large 
green caterpillar, that ou on buckthorn, and divers _ 

0 


* A more particular delineation of the ſting of 5 bee, at 
its appendages, will be found in Plate E, figure 4. ; b is the 
poiſon bag; i the tube which ſecretes the poiſon ; mmm m are 
four cartilages, with the aid of which, and the four muſeles 
0000, the bee moves its ſting diffetent ways; pp are two 
muſcles which draw the two ſhanks of the ting. into their 
bodies. Ebirox. 
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diving in the waters, others by tinging and diſ- 

ordering the waters (5), can make their eſcape; 
and ſome can guard their bodies, even in the very 

flames, by the 188 88 of the juice of their bo- 
dies; 


To which I may add the ſr ſagacity of the ichneumon 
Flies, that make the fermes (for of that tribe all the Zermes I 
ever ſaw was) ; how artificially they not only incloſe their eggs 
within that gummy ſkin or ſhell ; but alſo ſo well humour the 
colour of the wood they adhere to, by various ſtreaks and co- 
lours, that it is not eaſy to diſtinguiſh them from the wood itſelf. 

(5) Contra metum & vim, ſuis ſe armis queque deſendit. Cor- 
nibus tauri, apri dentibut, morſu leones, alis fugd ſe, aliæ occulta- 
tione tutantur : atramenti efſuſione ſepia, torpore torpedines. Multe 
etiam inſetantes odoris intolerabili feditate depellunt *,—* Each has 
its arms of defence againſt danger and violence. The bull has 
his horns, the boar his tuſks, the lion his fangs; ſome ſave 
themſelves by flight, and others by concealment. The ſcuttle- 
fiſh defends itſelf by an effuſion of ink, and the torpedo by be- 
numbing thoſe who touch it. Many animals too drive off 
their perſecutors by the intolerable ſtench they throw out.” — 
Cic. de Nat. Deor. |. 2. c. 50. 


We perceive from this quotation, that the torpedo, or 
numbing fiſh, was known to the ancients. But another ſpe- 
cies of fiſh has lately been diſcovered, whoſe properties, though 
analogous to thoſe of the torpedo, are ſtill more ſurpriſing. 
The gymnotus ele&ricus, or torporiſic eel of Surinam, is a ſpe- 
cies of lamprey about three feet in length, and twelve inches in 
eircumference. 'The head is equal in fize to the largeſt part 
of the body; the mouth is large and without teeth. This ani- 
mal, when touched, communicates a perfect electrical ſhock. 
When caught by a hook, the ſhock is felt by the perſon who 
holds the line. When touched with an iron rod, the ſame ſen- 
ſation. is felt, and ten or a dozen perſons holding each other's 
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dies (i); and ſome by their accurate ſmell, fight, 
or hearing, can foreſee dangers (4); others, by 
their natural craft, can prevent or eſcape them (7); 
others by their uncouth noiſe (n); by the horrid 
aſpect, and ugly geſticulations of their body (); 
| e and 


(i) A knight, called Corvini, at Rome, caſt a ſalamander into 
the fire, which preſently ſwelled, and then vomited ſtore of 
thick ſlimy matter, which put out the coals ; to which the /ala- 
mander preſently retired, putting them out again in the ſame. 
manner, as ſoon as they re-kindled, and by this means ſaved 
itſelf from the force of the fire for the ſpace of two hours : 
after which it lived nine months. Vide Philof. Tranſ. No. 21. 
in Lowth. Abridg. vol. ii. p. 816. 

(#) Pliny gives an inſtance in each, J. 10. c. 69. Aquile cla» 
riùs cernunt [quam homines] ; vultures ſagaciùs odorantur :: ligui- 
diut audiunt talpæ obrute terrd, tam denſo atque ſurdo nature ele- 
mento,—*<* Eagles ſee more clearly than men; vultures have 
more ſagacity of ſmell ; moles hear moſt acutely though buried 
in the earth, that denſe and obtuſe element.“ 

(1) The doublings of the hare, before ſhe goes to form, 
thereby. to dodge and deceive the dogs, although a vulgar ob- 
ſervation, i is a notable inſtin& for an animal, leſs famed for 
cunning than the fox, and ſome others. 

(n) It is natural for many quadrupeds, birds, and ſerpents, 
not only to put on a torvous angry aſpe& when in danger; 
but alſo to ſnarl, hiſs, or by ſome other noiſe deter their ad- 
verſary. 

(2) The iynæ, or wryneck, although a bird of very beautiful 
feathers, and conſequently far enough off from being any way 
terrible; 


——ů 


hands, are all ſenſible of the ſhock at the ſame inſtant. When 

the animal is enraged it communicates a ſhock to a perſon who 
brings. his hand within five or fix inches, though without 
touching it. See. Bancroft's Natural Hiſtory of Guiana, or an 
Extract from it in the Annual Regiſter for 1769. Evitor. 
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and ſome even n'by the power of their excrements *, 
and their. * N. can de e ee enemy, nnd 
ſecure 


terrible; yet being in danger, hath ſuch odd contortions of 


jts neck, and motions of its head, that I remember have ſcared 


me, when I was a boy, from taking their neſts, or touching 
the hird ; daring no more to venture my hand into their holes, 
than if a ſerpent had lodged in it. 

(o) Bonaſus tuctur ſe calcibus & lercore, quid ab k — 
Palſibus ¶ trium jugerum longitudine.—Plin. Nat. Hift. l. 8. 
6. 15. ] Jaculatur, quod ſepe comburit ade ut deglabrentur Canese 

The bonaſus defends itſelf with its heels and by its excre- 
ment, which it throws out to a great diſtance, and which burns 
ſo that the dogs are ſtripped of their hair by * 1 Sy- 
nopſ. Ruadr. p. 71. 

Camelus Peruvianus clama dictus neminem offendit, ſed miro ad. 
modum ingenio fe ab illatd vindicat injurid, nimirum vomitu vel cili, 
ve! humoris in vexantem retrorſum cum impetu ejaculato, ob proten- 
oy coll; longitadinem.—** The Peruvian camel, called clava, is 
a moſt 
bm mm 


The Armenian polecat or ſquaſh, when purſued. or irritated, 
ſquirts upon its perſecutors an excrementitious liquor of ſo hor- 
rible a ſmell that neither man nor dog can endure it. In 
the year 1749 (ſays Kalm) one of theſe animals came near the 
farm where I lived. It was in winter-time and during the 
night, and the dogs that were upon the watch purſued it for 


ſome time, until it diſcharged againſt them. Although I was 


in my bed a good way off, I thought I ſhould have been ſuffo- 
cated ; and the cows and oxen themſelves, by their lowings, 
ſhewed how much they were affected by the ſtench. Another 
crept into the cellar, and upon being diſturbed by a woman, 
fpread its ſtench to ſuch a degree, that the woman kept her 
bed for ſeveral days after ; and all the bread, meat, and other 
proviſions that were kept there were ſo infected, that we were 


obliged to throw them out of doors. Voyage de Kalm. 


Evitos. 
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ſecure themſelves: and againſt ſome (p), the Di- 
vine Providence itſelf hath provided a guard. 

a moſt inoffenſive animal; but it defends itſelf with a wonder- 
ful ingenuity againſt injury, by vomiting its food, which it 
throws behind it with great force upon its perſecutor, being 
furniſhed with a long extended neck.” — 1d. ib. p. 146. * 

T zquiepatl (An glice ſqunck pref. and one that I ſaw they 
called a fonck, q cum quis eam inſectatur, fundit cum vent ris crepitu 
halitum fetidiſſimum : quin ipſa tota teterrimum ex balat odorem, & 
urina Aercuſque eſt fatidiſſimum, atque aded peſtilens, ut nihil fit re- 
berire in noſtro orbe, cui in hae re poſſit comparari : quo fit, ut in 
bericulo conſlituta, urinam & feces ad 8 Pluriumve paſſuum interval- 
lum ejiciat, hoc mado ſe ab omnibus vindicant injuriis, ae veſtes in- 
fictens maculis luteis indelebilibus, & nunquam ſatis perſpirante 
odore : alids innoxium animal edulegue, hdc ſold ratione horrendiſſi» 
mum, —* The tzquiepatl, called in Engliſh the ſkunk or ſtonck, 
when it is purſued, throws out a moſt fetid vapour with a 
great exploſion from its belly. The whole animal, indeed, ex- 
hales a moſt peſtiferous odour, and its urine and dung are of 
ſo fetid and peſtilent a” quality, that nothing in our quarter 
of the world can be compared to it. When it is in danger it 
throws out its urine and excrement to the diſtance of above 
eight paces, thus defending itſelf againſt all injury, and infect- 
ing the clothes of its purſuers with dirty ſtains which can never 
be waſhed out, and which never loſe their ſmell. It is other- 
wiſe, a very harmleſs animal, and may be eaten; but on that 
account alone it is held in abhorrence.” Id. ib. p. 182. 

Si accipiter ardeam in ſublimi moleflat, flercore immiſſo iu pennas 
gur, eas. putreſcere facit : uti Solinus ſeribit de bonaſo, &c. Ita & 
Jupus urinam ſpargit in perſequentem.—* If a heron flying above 
is moleſted by a hawk, he ſquirts his dung upon the hawk's 
feathers, which cauſes them to rot; as Solinus relates in writing 

of the bonaſus, &c. So a wolf throws out its uring ** its 

perſecutors. —0l. Mag. Hiſt. I. 19. c. 14. 
() Thus againſt the crocodile, which can catch its prey 
only before it, not on one fide. 80 the ſbarl, of which take 
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By ſuch ſhifts and means as theſe, a ſufficient 
guard is miniſtered to every ſpecies of animals, in 
its proper reſpective place; abundantly enough to 
ſecure the ſpecies from deſtruction, and to keep 
up that balance, which I have formerly ſhewed, is 
in the world among every, and all the ſpecies of 
animals; but yet not enough to ſecure individuals 
from becoming a prey to man, or to other crea- 
tures, as their neceſſities of life require“. To 


which 


my often-commended friend Sir Hans Sloane's obſervation : I. 
hath this particular to it, with ſome others of itt own tribe; that 
the mouth is in its under part, ſo that it muff turn the belly upwards 
to prey. And was it not for that time it is in turning, in which the 
purſued fiſhes eſeape, ther: would be nothing that could avoid it; for 
it is very quick in ſwimming, and hath a vaſt ſtrength, ith the 
largeſt ſwallow of any fiſh, and is very devouring. Sloane's 
Voyage to Jamaica, p. 23. | 

The inſtinctive conduct of animals in providing againſt 
danger is moſt remarkable. Though monkies ſleep on trees, 
a centinel is always appointed, who muſt not ſleep under pain 
of being torn to pieces. They obſerve the ſame precaution 
when they rob an orchard : a centinel on a high tree is watch- 


ful to announce the very firſt appearance of an enemy. Buf- 
fon, in treating of a ſort of monkey which he calls Malbrouk, 


ſays, that they are fond of fruit and of ſagar-canes; and that 


while they are loading themſelves, one is placed centinel on a 
tree, who, upon the approach of a man, cries Houp, houp, 
houp ! loudly and diſtinly, on which they all take to flight. 
The marmots in like manner appoint a centinel, who when 
he ſees a man, an eagle, or a dog, alarms the whole colony by 
a loud whiſtle, Seals place centinels when they go to ſleep on 
the ſea- beach. Among beavers notice is given of the ap- 
proach of an enemy, by the firſt who obſerves him, who laſhes 

the 


CH. XIV, SELF-PRESERVATION. 103 


which purpoſe, the natural ſagacity and craft of 
the one intrapping (2), and captivating, being in 
ſome meaſure equivalent to that of the other in 
evading, is as excellent a means for the maintain- 


{9) See chap. 11. note (ii), 


the water with his tail, which is heard in every habitation, | 
(See note “ page 83.) Wild elephants, which always travel 
in company, are leſs on their guard in places unfrequent- 
ed; but when they invade cultivated fields, they march 
in order, the eldeſt in front and the next in age cloſing the 
rear. The weak are placed in the centre, and the females carry 
their young on their trunk. They attack in a body ; and 
upon a repulſe retire in a body. 

The formation of ſocieties among animals is founded entirely 
on the principle of ſelf-preſervation. A ſingle ſheep is a moſt 
defenceleſs animal; but when a number are united in a flock; © 
upon any violence being offered, the rams all join their forces, 
and make a moſt formidable line of battle. A ſingle rook is no 
match for a kite but whenever their enemy appears, all that are 
within fight join in attacking him. The wild ſwine unite in 
a body againſt the wolf and always defeat him. The wild dogs 
of Congo and Angola hunt in packs, and wage perpetual war 
againſt other wild beaſts. The final cauſe of bees uniting in 
ſociety is a little more complicated, but all reducible to the 
principle of ſelf-preſervation. The ſtores which they accumu- 
late are a tempting prey to many animals of much ſuperior 
ſtrength to themſelves, againſt whoſe attacks a ſingle bee 
could offer no adequate reſiſtance. The eonſtruction of their 
cells, and the various occupations in which they are engaged, are 
better performed by the divigon of labour among the whole 
colony than if each was to do every thing for himſelf, The 
heat produced from the multitude of bees aſſembled together 
is, perhaps, neceſſary both to keep their food in a proper fluid 
| aan and to bring their young to maturity. Ebro. 
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ing the one, as preſerving the other; and if well 


conſidered, argues the contrivance of the infinitely 


wile Creator and Preſerver of the world *, 


. 


* 'The following obſervations from an excellent work of 
Mr. Profeſſor Reimar of Hamburgh, intitled « Phyſical and 
« Moral Obſervations on the Inſtinct of Animals,” are highly 
deſerving of attention. 


6 1, All the induſtrious inſtinQts i in general tend to the pre- 
ſervation of each animal and its ſpecies. 2. The means which 
each animal has of obtaining its ends are, according to its way 
of living, the wiſeſt and moſt dexterous that can poſſibly be 
imagined. 3. It is in the wants of animals that the true cauſe 
of their induſtrious inſtincts lies; hence the moſt deſpiſed and 
moſt deformed inſects have more numerous and more perfect 
induſtrious inſtincts; ſo that there is none but what is provided 


with every inſtin& neceſſary to its well-being. 4. No ſpecies 


of animals has uſeleſs or ſuperfluous inſtincts; and none is pro- 
vided with ſuch as are falſe or foreign to its ſpecies. 5. The 
inſtincts of animals are actuated by the external perception of 
pleaſure or pain, or by the internal perception of their nature 
and ſituation. 6. The preſent and future generations will not 
improve on the inſtin& of paſt generations; but, on the other 
hand, the inſtints received from Nature are never altered or loſt. 


7. Every animal knows, without inſtruction or example, to ex- 


ed only at a particular age, in certain circumſtances, but 


ert its inſtincts. 8. Some of the induſtrious inſtincts are exert 
once in the animal's life. 9. In ſome we diſcover na 


of making a determined uſe of their organs, even beſore theſe 
organs are actually exiſting; conſequently it is not the poſſeſ- 
ſion of theſe organs that prompts them to make uſe of them. 
10. The weakneſs of ſome animals, when young, fruſtrates their 
inſtinct for their preſervation z hence the care of nouriſhing and 
rearing them. devolves entirely on their parents; and this care 


continues till the animals acquire ſufficient ſtrength to exert 


their own inſtinets. 11. Animals ee 


— 
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other inſtincts but thoſe which Nature has implanted in them, 
Let by making the well-being or unhappineſs of animals de- 
pend on certain actions calculated for the uſe or pleaſure of 
man, theſe inſtincts may be repreſſed, directed, or informed 3 
and they may be taught various habits, provided nothing is re- 
. quired of them that is in violent oppoſition to their natural in- 
ſtincts. 12. All the habits however, and all the tricks which 
animals may be taught are entirely uſeleſs, or at 1 ſuper· 
fluous to ſuch as are in a ſtate of nature.“ a 
To the fourth obſervation above noted of Mr. Reimar, viz, | 
#* That no ſpecies of animals has uſeleſs or ſuperfluous in- 
ſtints,” we may add the following remarks of Mr. Locke, 
and of the learned Cardan, on the ſeeming imperfections 
of ſome animals, in which we ſhall plainly perceive an equal 
proof of the Divine Wiſdom, with what we diſcover in the per. 
fections and ornaments of others. We may,” ſays Mr, 
Locke, “ from the make of an oyſter or a cockle conclude, 
that it has not ſo many nor ſo quick ſenſes as a man or ſeveral 
other animals; nor if it had, would it, in that ſtate of i incapa- 
_ City of transferring itſelf from one place to another, be bettered 
by them. What good would ſight and hearing do to a crea- 
ture that cannot moye itſelf to or from the object wherein, at 
a diſtance, it perceives good or evil? And would not quick- 
neſs of ſenſation be an inconvenience to an animal that muſt be 
ſtill where chance has once placed it, and there receive the af- 
flux of colder or warmer, clean or foul water, as it happens to 
come to it ??— What,” ſays Cardan, © is more obvious and 
ordinary than a mole? and yet what more palpable argument 
of the Divine Providence ? The members of her body are ſo ex- 
actly fitted to her nature and manner of life; for her dwelling 
being under the ground where nothing is to be ſeen, Nature 
has ſo obſcurely fitted her with eyes, that naturaliſts can 
hardly agree whether ſhe have any fight at all or no. But in 
return, what ſhe is capable of for her defence, and giving 
warning of danger, ſhe has very eminently conferred upon her, 
for ſhe is very quick of hearing, And then her ſhort tail and 
ſhort legs, but broad fore feet armed with ſharp claws, we per- 
© ceive to what purpoſe they are by her ſo ſwiftly working herſelf 
under ground, and making her way fo faſt in the earth, that 


they 
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they who behold it cannot but admire it. Her legs are ſhort- 
becauſe- ſhe needs to dig no more than will ſerve the mere 
thickneſs of her body; and her fore feet are broad that ſhe 
may ſcoop away much earth at a time: and ſhe has little or 
no tail, becauſe making her way through ſo thick an element, 
which will not yield eaſily, as the air and the water, it had 
been dangerous to have drawn à long train behind her; for 
ber enemy might fall upon her rear, and drag her out, before 


| the had completed or got full poſſeſſion of her works.” In 


mentioning thefe inſtances, we may remark that a ſimilar wiſ- 
dom and beneficence may be diſcovered in all the ſeeming im- 
perfections of the animal creation. 5 Enron, 


[ 107 J 


CHAP. XV. 
Of the Generation of Aninale.. 


HERE remains now only one thing more of = | 


ten things in common to animals, and that is 


what relates to their generation (a), and conſerva - 


tion 
(a) Spontaneous generation is Aa doctrine ſo generally ex- 


ploded, that I ſhall: not undertake the diſproof of it, It is ſo 
evident, that all animals, yea, vegetables too, owe their produo- 


tion to parent animals and vegetables; that I have often admired 
at the ſloth and prejudices of the ancient philoſophers, in ſo 


caſily taking upon truſt the Ari/fotelian, or rather, the Xgyptian 
doctrine of equivocal generation; that when they ſaw flier, frogs, 
and lice, for inſtance, to be male and female, and accordingly to 


ingender, lay eggs, ic. they could ever imagine any of theſe, 


creatures ſhould be ſpontaneouſly produced, eſpecially in ſo ro- 
mantic a manner, as in the clouds; as they particularly thought 


frogs were, and that they dropped down in ſhowers of rain. For 


an anſwer to this caſe of froge, I ſhall refer to a relation of my 
own, which my late moſt ingenious, and learned friend, the great 


Mr. Ray, requeſted of me, and was pleaſed to publiſh'in his laſt: 


edition of his Wiſdom of God manifefled, &c. p. 365. 


But ſome will yet aſſert the raining of frage wah 


the curious Dr. Plot is ſomewhat of this opinion; telling us of 
frogs found on the leads of the lord Afon's gatehouſe, at Tixal 
in Staffordſtire, which he thinks by ſome ſuch means came there; 
as alſo on the bowling-green, frequently after a ſhower of rain. 
Plot's Hiſt. of Staff. e. 1. ſect. 47. 

But we may take a judgment of this, and an hundred ſuch 
like reports, to be met with in conſiderable authors, from other 
the like reports that have been better inquired into. In a ſcar« 
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tion of their ſpecies (5), by that means. It would 
not be ſeemly to advance far in this admirable work 
of 


city in Silefia, a mighty rumour was ſpread of its raining millet- 
feed ; but the matter being enquired into, it was found to be only 
the ſeeds of the icy - laved ſpecdevell, or ſmall henbit, growing in 
the place in great plenty. Eph. Germ. An. 3. Obſ. 40. So in 
the Archipelayo, it was thought aſhes were rained, ſhips being 
covered therewith at a hundred leagues diſtance ; but in all pro- 


bability, it was from an eruption of Veſuvius, that then haps 


pened. About Warminſter i in Wilts, it was reported it rained 


_ evheat ; but. a curious obſerver, Mr, Cole, found it to be only 


jvy-berries, blown thither in a conſiderable quantity by a tempeſt, 


In the year 1696, at Cranſtead near Wrotham in Kent, a paſture- 


field was overſpread with little young auhitings, ſuppoſed to fall 
from the clouds, in a tempeſt of thunder and rain; but doubt- 
leſs they were brought thither with waters from the ſea by the 
tempeſt, See the before-commended Mr. Loqth. Abridg. Phil. 
Trang. vol. ii. p. 143, 144+ 
Neither needeth it ſeem ſtrange, that a/bes, ivy-berriee, ſmall 
fiſhes, or young fragt, (which yet may have ſome other convey- 
ance, ) ſhould be thus tranſported by tempeſtuous winds, conſi- 
dering to what diſtance, and in what quantities, the ſea-waters 


were carried by the great form, Nov. 26, 1703, of which an in- 


genius friend ſent me theſe accounts from Lewes in Suſſex, viz, 
That a phyſician travelling ſoan after the florm, to Tiſehurſt, 20 
mile from the ſeas as he rode along plucked ſome tops of hedges, and 


| chewing them fuund them ſalt that ſome grapes, hanging on the 


vine at Lewes, were ſo too. That Mr. Williamſon, refor of 
Ripe, found the twigs in his garden ſalt the Monday after the florm ; 

and others ghbſerved the ſame a week after. T hat the graſs of the. 
downs about Lewes was fo ſalt, that the ſheep would not feed till 


Hunger compelled them and that the miller ? Berwick, (three 


miles from the ſea,) attempting with his man to ſecure his mill, were 
Jo waſhed with flaſhes of ſea-water, like the breakings of waves 
againſt the rocks, that they were almoſt flrangled een and 


. N 
14 | I called 
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of God ; neither ſhall I at all inſiſt upon ahve of 
man for the fame reaſon. And as for the irra- 
tionals (c), I ſhall confine myſelf to theſe five matters. 


I. Their 


I called this doctrine of equivocal generation, an Egyptian dee- 


trine ; becauſe probably it had its riſe in Egypt, to ſalve the hy- 
potheſis of the production of men, and other animals, out of the 
earth, by the help of the ſun's heat. To prove which, the 
Egyptians, (as Died. Sicul. ſaith,) produce this obſervation, that 
about Thebes, when the earth is moiſlened by the Nile, by the intenſe 
heat of the ſun, an innumerahle number of mice do ſpring out. From 
whence he infers, that all kinds of animals might as well at 
firſt come likewiſe out of the earth. "And from theſe the 
learned biſhop Stillingfleet thinks other writers, as Ovid, Mela, 


Pliny, &c. have, without examining its truth, taken up the ſame. 


hypotheſis. Vide Stillingfleet's Orig. Sacr. Part. 2. book i. chap. 1. 


The before-commended Dr. Harris, from the obſervations of 


Dr. Harvey, Sr. Malphigi, Dr. de Graaf, and Mr. Leexpenboeck, 
infers three things concerning generation as highly probable. 
I. That animals are ex animalculo. 2. That the animalcules are 
originally in ſemine marium, & non in fœminis. 3. That they 
can never come forward, or be formed into animals of the reſpeFive 
lind, without the ova in fœminis. His proofs and illuſtrations, 
ſee under the word generation, in his Lex Tech. vol. ii. 

() Mt certe Natura, fi Keri Patuiſſet, maximè opiaſſet ſuum opifi- 
cium eſſe immortal: : quod cùm per materiam non liceret (nam quod 


—ex carne eft compoſitum, incorruptibile eſe non poteſt) ſubſidium 


quad potuit ip ad immortalitatem eft ſabricgta, ſapientit cuyuſdam 


orbis conditoris exemplo, c. Nam mirabilem quandam rationem in- 
venit, quomodo in demortui animalis locum, novum aliud ſufficiat. 

—* Nature certainly would have wiſhed her work to be immor- 
tal, if that had been poſſible : but as that could not be on ac- 
count of the materials, (for whatever is compoſed of fleſh muſt 
be corruptible,) ſhe deviſed the beſt ſuccedaneum to immor- 
tality ; ſubſtituting, by a wonderful proceſs, a new animal into 
the place of that which dies.” Galen de U/. Part. I. 14. e. 22. 
(c) Animantia bruta olſtetricibus non indigent in edendo partu, cum 
indiud Nature vi umbilicus ſeipſum occludat.—* Brute ani 2 
need 
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I. Their natural ſagacity in chooſing the fitteſt 
places to repoſite their eggs and young. 
II. The fitteſt times and ſeaſons they make uſe 
of for their generation. 
III. The due and ſtated number of their young. 
IV. Their diligence and earneſt concern in their 
breeding up. 
V. Their faculty of feeding them, and their art 
and ſagacity exerted therein. 
; | I. The 


need not the aid of a midwife to bring forth their young; for 
the umbilical cord cloſes of itſelf by a certain natural energy.” 
| Ol. Rudbeck in Blaſii Anat. Felis. 


OM —-— — 


* The ingenious author of Sketches of the Hiſtory of Man 
has remarked, book i. (appendix to Sketch 6.) that the natural 
hiſtory of animals, with reſpect to pairing and care of their off. 
ſpring, is ſuſceptible of more elucidation than has been be- 
ſtowed upon it. He cenſures Buffon, with juſtice, for having 
in many large volumes beſtowed ſcarce a thought on that ſub- 
je, and obſerves that the negle& of our own countrymen, Ray 
and Derham, is ſtill leſs excuſable, conſidering that to diſplay the 
conduct of Providence was their ſole purpoſe in writing on na- 
tural hiſtory, In ſo far as reſpects Mr. Derham, this charge is 
not ſtrictly true to the extent in which it is made, as the 
peruſal of this chapter and of the preceding 11th chapter 
of the ſame book, as alſo chapter 4 of book vii. will evi- 
dently ſhew. 'Fhe cenſure on Mr. Ray is likewiſe unjuſt 
in part; for that excellent author has made many ſtriking 
obſervations on the extraordinary care manifeſted by animals 
in the rearing of their young, and protecting them from 
danger. (See Ray's Wiſdom of God, &c. p. 119. eighth 
edition.) It is true that both theſe writers have omitted to con- 
ſider the inſlinct of pairing in ſome ſpecies of animals as affording 
an argument of the wiſe and benevolent purpoſes of Providence; 

| | an 


bl 
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I. The natural ſagacity of irrational animals, in 
chooſing the fitteſt places to repoſite their eggs and 
Wong. 


— 


— — — — 


an omiſſion which we ſhall endeavour in ſome degree to ſupply, 
by ſhortly enumerating the moſt material of thoſe facts which 
have fallen under the obſervation of the author above quoted. 
The inſtin& of pairing is beſtowed on every ſpecies of animals 
to which it is neceſſary for rearing their young ; and on no other 
ſpecies. All wild birds pair ; but with a remarkable difference 
-between ſuch as place their neſts on trees, and ſuch as place 
them on the ground. 'The young of the former being hatched 
blind, and without feathers, require the nurſing care of both pa- 
rents till they are able to ly. The male feeds his mate on the 
neſt, and cheers her with his ſong. As ſoon as the young are 
hatched, the' male betakes himſelf to a more neceſſary occupa- 
tion, the aſſiſting the female to provide food for their offspring. 
Eagles and fome other birds of prey not only pair, but continue 
in pairs all the year round ; and the ſame pair procreate year after 
year. The male and female hunt in company, unleſs during the 
ſeaſon of incubation, when the female is fed by the male. Gre- 
garious birds pair; in order, probably, to prevent diſcord in a 
numerous ſociety confined to a narrow ſpace. This is the caſe, 
particularly of pigeons and rooks. The male and female fit on 
the eggs alternately, and divide the care of feeding their young. 
Partridges, plovers, pheaſants, pea-fowl, growſe, and other.kinds 
that place their neſts on the ground, have the inſtin& of pairing ; 
but differ from ſuch as build on trees and inacceſſible places, in 
the following particulars, that after the female is impregnated, \ 
ſhe completes her taſk without needing any help from the male. 
Retiring from him ſhe chooſes a ſafe ſpot for her neſt, where food 
is at hand, and her young, as ſoon as they have ſtrength to crawl 
from the neſt, pick up worms, inſects, and ſeeds, for themſelves. 
After this the dam never interferes, unleſs to lead her flock to 
proper places for food, and to call them together when danger is 
impending, Eider ducks pair like other birds that place their 
neſts on the * and the female lines her neſt with down 
| plucked 
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young. Of this I have given larger hints already 
than | needed to have done, when I ſpake of the 
archi- 


0 from her own breaſt. If the neſt be deſtroyed for the 
don, which is remarkably warm and elaſtic, ſhe makes another 
neſt as before. If ſhe be robbed a ſecond time, ſhe makes a third 
neſt ; but the male furniſhes the down. Pairing birds, excepting 
thoſe of prey, flock together in February, in order to chooſe their 
mates. 'They ſoon diſperſe, and are not ſeen afterwards but in 
pairs, Pairing 1s unknown to quadrupeds that feed on graſs. 
To ſuch it would be uſeleſs, as the female gives ſack to her 
young while ſhe herſelf is feeding. M. Buffon however re- 
marks that the roe- deer are an exception. They pair, though 
they feed on graſs; and have but one litter in the year. Beaſts 
of prey, ſuch as lions, tygers, wolves, pair not. The female js 
Teft to ſhift for herſelf and for her young ; which is a laborious 
taſk, and often ſo unſucceſsful as to ſhorten the life of the pa- 
rent. Pairing is eſſential to birds of prey, becauſe incubation 
leaves the female no ſufficient time to hunt for food. Pairing 
is not neceſſary to beaſts of prey, becauſe their young can bear 
a long faſt. Add another final cauſe : they would multiply too 
faſt by pairing, and ſo prove moſt incommodious to the human 
race, Among animals that do not pair, males fight deſperately 
about a female. It is not unuſual for ſeven or eight lions to 
wage bloody war for a ſingle lioneſs. The ſame reaſon that 
makes pairing neceſſary for gregarious birds, the prevention of 
diſcord in numerous ſocicties, obtains with reſpe& to gregarious 
quadrupeds, thoſe eſpecially who ſtore up food for winter, and 
during that ſeaſon live in common. The beavers with reſpect to 
pairing reſemble birds that place their neſts on the ground. As 
foon as the young are produced, the males abandon the general 
Rock of food to the females, and live at large; but return fre- 
quently to viſit them while they are ſuckling their young. Seals 
have a ſingular œconomy. They are polygamous, one male aſ- 
ſociating with ſeveral females. The ſea turtle has no occaſion 
to pair, as the female's taſk is at an end, when ſhe has laid her 


egg 


- * 


- * 
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architecture (d) of animals, intending then to have 
wholly paſſed by this buſineſs of generation : I ſhall 
therefore now only ſuperadd a few other inſtances, 
the more to illuſtrate this matter. | 

It hath been already ſhewn, and will hereafter (e) 
farther appear, that the places in which the ſeveral 
ſpecies of animals of animals lay up their eggs, and 
young, are the beſt for that purpoſe ; waters (f) 


for 

(4) Chap. 13. (e) Bool viii. 4 6. 

(/ The ephemeron, as it is an unuſual and ſpecial inftance of 
the brevity of life ; ſo I take to be a wonderful inſtance of the 
ſpecial care and providence of God, in the conſervation of the 
ſpecies of that animal. For, 1. Ab an animal, whoſe life js de- 
termined in about five or ſix hours time, (via. from about fix 
in the evening, till about eleven o'clock at night,) needs no 
food; ſo neither doth the ephemeron eat, after it is become a fy. 
2. As to its generation; in thoſe five hours of its life, it per- 
forms that, and all other neceſſary offices of life: for in the be- 

inning of its life, it ſheds its coat; and that being done, and 
the poor little animal thereby rendered light and agile, it ſpends 
the reſt of its ſhort time in friſking over the waters, and at the 

ſame time the female droppeth her eggs on the waters, and the 
male his ſperm on them to impregnate them. Theſe eggs are 
ſpread about by the waters; deſcend to the bottom by their 
own gravity ; and are hatched by the warmth of the ſun, into 
little worms, which make themſelves caſes in the clay, and feed 
on the ſame without any need of parental care. Fide Ephem. 
vita, tranſlated by Dr. Tyſon from Smammerdam. Pee allo Fond 
WH 8. note (r). 


ego in dhe ſand. The young are hatched by the heat of the 
ſun ; and immediately crawl to the ſea. In every other branch 

of animal ceconomy, concerning the continuance of the ſpecies, | 
the hand of Providence is equally conſpicuous. EpitoR- 
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for one; fleſh for another; holes in wood (2); 
earth, or ſtone (5), for others; and neſts for 
others; and we ſhall find, that ſo ardent is the pro- 

ſity of all animals, even of the meaneſt inſects, 
to get a fit place for the propagation of their young; 
that, as will hereafter appear, there is ſcarce any 


thing that eſcapeth the inqueſt of thoſe little ſub- 


tile creatures. But beſides all this, there are two 


or three things more obſervable, which plainly ar- 
gue the inſtinct of ſome ſuperior rational Being. As, 


The complete and neat order which many 
chants obſerve in laying up their ſeed, or eggs, 
in proper repoſitories : of * I ſhall ſpeak in an- 


other place (i). 
2. The ſuitable apparatus in every creature 8 


body, for the laying- up its eggs, ſeed, or young, 


in their proper place. It would be as endleſs as 
needleſs to name all particulars, and therefore an 


inſtance or two of the inſect- tribe may ſerve for a 
ſpecimen in this place, till I come to other particu- 
lars. Thus inſets, who have neither feet adapted 
to ſcratch, nor noſes to dig, nor can make artificial 
neſts to lay up their young; yet what abundant 


amends is there made them, in the power they have 


either to extend the abdomen (H), and thereby reach 
Wo the 


(g) See chop. 13. note (c), and book viii. chap. 6. 

(%, The worms in chap. 11. note (x) breed in the holes they 
gnaw in ſtone, as is manifeſt from their eggs found therein, 

(i) See Look viii. chap. 6. note (9). 

(4) Many, if not moſt flies, eſpecially thoſe of the Hb Hy- 
kind, have a faculty of extending their uropigia, and thereby are 


enabled to thruſt their eggs into convenient holeg and recep- 
| $66 


CH. xv. OF ANIMALS. 115 
the commodious places they could not otherwiſe 
come at; or r elſe they have ſome aculeous part or 

e. We inſtrument 


tacles for their young, in fleſh, and whatever elſe they fly-blow. 
But none more remarkable than the horſe-fly, called by Pennius, 
in Moufſet, (p. 62.) Exel. e. curvicauda or crool. tail, and the 
whame or burrel-fly, which is vexatious to horſes in ſummer, not by 
ſtinging them, but only by their bombylious noiſe, or tickling 
them in ſticking their nits or eggs on the hair; which they do 
in a very dexterous manner, by thruſting out their uropygia, 
bending. them up, and by gentle, flight touches, ſticking the 
eggs to the hair of the legs, ſhoulders, and necks, commonly of 
horſes ; ſo that horſes which go abroad, and are ſeldom dreſſed, 
are ſomewhat diſcoloured by the numerous nits adhering to their 

Having mentioned ſo much of the generation of this inſect, 
although it be a little out of the way, I hope I ſhall be excuſed 
for taking notice of the long-tailed maggot, which is the pro- 
duct of theſe nits or eggs, called by Dr. Plot eruca glabra [or 
rather eula ſcabra, it ſhould be] caudata aquatico-arbores, it being 
found by him in the water of an hollow tree but I have found 
it in ditches, ſaw-pits, holes of water in the highway, and ſuch 
like places where the waters are moſt ſtill and foul. This mag- 
got I mention, as being a ſingular and remarkable work of God, 
not ſo much for its being ſo utterly unlike as it is to its parent 
bee-like-fly, as for the wiſe proviſion made for it by its long tail ; 
which is ſo jointed at certain diſtances from the body, as that it 
can be withdrawn, or ſheathed, one part within another, to what 
length the maggot pleaſeth, ſo as to enable it to reach the bot- 
tom of very ſhallow or deeper waters, as it hath occaſion, for 
the gathering of food. At the end of this tapering is a rami- 
fication of fibrille, or ſmall hairs, repreſenting, when ſpread, a 
ſtar; with the help of which, ſpread out on the top of the wa- 
ters, it is enabled to hang, making, by that means, a ſmall de- 
preſſion or concavity on the ſurface of the water. In the midſt 
of this ſtar, I imagine the maggot takes in air, there being a per- 
foration, which with a microſcope I could perceive to be open, 
and by the ſtar to be guarded againſt the incurſion of the water, 
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inſtrument to terebrate, ' and make way for their 
eggs into the root (H, trunk (mn), fruit (n), 
leaves (o), and the tender buds of vegetables (v), 

: | or 


(1) The excreſcences on the root of cabbager, turnips, and 
divers other plants, have always a maggot in them; but 
what the animal is that thus makes its way to the root under 
ground, whether ichneumon, phalena, ſcarab, or ſcolopendra, I 
eould never diſcover, being not able to bring them to any thing 


in boxes. 


(n) I preſume they are only of the ichneumon-fly-bind that 
have their generation in the trunks of vegetables. In Malpight 
ue Gallis, fig. 61. is a good cut of the gouty excreſcences, or 
rather tumours of the briar-/lalk : from which proceeds a ſmall 
black ihneumon-fly, with red legt; black, ſmooth jointed anten- 
ne; pretty large thorax ; and ſhort, round belly, of the ſhape of 
an heart. Tt leapeth as a flea. The male (as i in other inſects) 
is leſſer than the female, and very venereous, in ſpite of danger, 


getting upon the female, whom they beat and tickle with their 


breeches and horns, to excite them to à coil. See plate K. 
Another example of the generation in the trunks of vege - 
tables ſhall be from the papers of my often-commended. friend 


Mr. Ray, which are in my hands, and that-is, an obſervation of 


the ingenious. Dr. Nathaniel Wood : I have (ſaid he) lately: ob- 
ſerved many eggs in the common ruſh ; one ſort are little tranſparent 
eggs, in Jhape fomewwhat like a pear, or retort, lying within the ſting 
upon, or in the medulla, juſt againſt a browniſh ſpot on the outſide of 
the ruſh ; which is apparently the creatrix of the wound made by the 
fy, when ſbe puts ber eggs there. Another kind is much longer, and 
not ſo tranſparent, of. a long oval, or rather cylindrical form ; fis, 
eight, or more, lie commonly together, acroſs the ruſh, parallel to each 
other, lite the teeth of a comb, and are as long as the breadth of the 
ruſh, Letter from Kilkenny i in Ireland, * the 28th, 1695. 
(n) See book viii. chap..6. note (d). 
(o) Thave in chap. 13. note (u), and book viii. chop 6. note (4), 
( J), taken notice of the nidification and generation of ſome in- 
n leaves of n and ſhall therefore, for the il- 
luſtration 


ry Os 
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or ſome other ſuch curious and ſecure method 
they are- never deſtitute of. To which we may 


add. 
3. The natural poiſon (9), (or what can I call 


it ?) which many, or moſt of the creatures, laſt men- 
tioned, have, to cauſe the germination of ſuch balls, 
caſes, and other commodious repoſitories, as are an 
admirable lodgment to the eggs and young ; that 
particularly aſſiſt in the incubation and hatching 
the young, and then allerd them ſufficient food and 
nourtſhment 


luſtration of this place, chooſe an uncommon example out of the 
fſearab kind, (the generation of which tribe hath not been as yet 
mentioned,) and that is, of a ſmall arab bred in the very tips 
of elm-leaves. "Theſe leaves, in ſummer, may be obſerved to be, 
many of them, dry and dead, as alſo turgid ; in which lieth 3 
dirty, whitiſh, rough maggot. From which proceeds a beetle 
of the ſmalleſt kind, of a light, wege colour, that leapeth like a 
grafhopper, although its legs are but ſhort. Its eyes are blackiſh, 
elytra thin, and prettily furrowed, with many concavities in 
them; ſmall club-headed antenne, and a long roftrum like a pro- 
boſcit. | 
The ſame, or much like this, I have met with on tips of 'oaken 
and Holly leaver. How the ſcarab lays its eggs in the leaf, 
whether by terebrating the leaf, or whether the maggot, when 
hatched, doth it, I could never ſee. But with great dexterity, 
it makes its way between the upper and under membranes of the 
leaf feeding upon the parenchymous part thereof. Its head is 
flenderer and ſharper than moſt of maggots, as if made on pur- 
poſe for this work; but yet I have often wondered at their ar- 
tifice, in ſo nicely ſeparating the membranes of the elm - leaf, 
without breaking them, and endangering their own tumbling 
out of them, conſidering how thin, and e of 
that leaf (particularly) are. 
(+) See book viii. chap. 6. note (e). 
(2) See book viii, chap. 8. nate (bb), &c. 
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nouriſhment in all their nymphasſtate, in which they 
need food; and are afterwards commodious houſes 
and beds for them in their aurelia ate, till they are 


able to break priſon, fly abroad, and ſhift for them- 


ſelves. But this ſhall be taken notice 4 when I 
come to treat of inſects. 
IT. As irrational animals chooſe © fitteſt a 
ſo alſo the fitteſt times and ſeaſons for their gene- 
ration. Some indeed are indifferent to all times, 
but others make uſe of peculiar ſeaſons (7). Thoſe, 
tor inſtance, whoſe proviſions are ready at all 
ſeaſons, or who are under the tuition of man, pro- 
duce their young without any great regard. to heat 
or cold, wet or dry, ſummer or winter“. But others, 
whoſe proviſions are peculiar, and only to be met 
with at certain ſeaſons of the year; or who, by their 
migration, and change of place, are tied up to cer - 
tain 
Ar!) [02s N xa} gh; Th; ixnrprPa; nav Thaw coqn d r 
Ta T6 gvfuagruy i v anaprilyon de “ Many animals regulate 
the time of their copulating to ſuit the proper ſeaſon for nou- 
riſhing and bringing up their young.” —Ariſt. Hi * An. I. 5. 
c. 8, ubi plura. 


— 8 


Of thoſe quadrupeds that feed on graſs, the female is in 
general delivered of her young early in ſummer. - Gregarious 
animals who lay up ſtore for the winter, as beavers, generally 
bring forth in January when they have a plentiful ſtock of provi- 
ſions; and in the ſpring the young animal is ſtrong enough to 
find its own food. It is remarked to be a law of Nature 
throughout the animal creation, that the time of geſtation is ſo 
calculated that the young brood are always able to provide for 
themſelves before another brood comes on, Ep1T98. 
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tain ſeaſons; theſe (as if endowed with a natural 
care and foreſight of what ſhall happen) do ac- 
cordingly lay, hatch, and nurſe up their young in 
the moſt proper ſeaſons of all the year for their 
purpoſe ; as in ſpring or ſummer, the times of 
plenty of proviſions, the times of warmth for incu- 
bation, and the moſt proper ſeaſons to breed up 
their young, till they are able to ſhift for them- 
ſelves, and can range about for food, and ſeek 
places of retreat and ſafety, by flying long flights as 
well as their progenitors, and paſling into far diſtant 
regions, which (when others fail) afford thoſe help- 
leſs creatures the neceſſaries of life. 

III. To the ſpecial ſeaſons, I may add the pecu- 
liar number of young produced by the irrational 
creatures. Of which I have already taken ſome 
notice, when I ſpake of the balance of animals (s). 
Now, if there was not a great deal more than 
chance in this matter, even a wiſe government of 
the creation, it could never happen that every ſpe- 
cies of animals ſhould be tied up to a certain rate 
and proportion of its increaſe; the moſt uſeful 
would not be the moſt fruitful, and the. moſt per- 
nicious produce the feweſt young, as I have ob- 
ſerved it commonly is*, Neither would every 

85 2 ſpecies 


0 See chap. 10. . 1 


— 


* On this ſubject we i a fine obſervation of Herodotus ; 
We may rationally conjecture that Divine Providence has 


rendered extremely prolific ſuch creatures as are naturally fear- ” 
14 ful, 
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126 THE GENERATION B. 100 
ſpecies produce ſuch a certain rote as it is only able 
to breed up: but all would be in a confuſed, hud- 
dled ſtate. Inſtead of which, on-the contrary, we 
find every thing in complete order; the balance of 
genera, ſpecies and individuals always proportionate 
and even; the balance of ſexes the ſame; moſt 
creatures tied up to their due ſtint and number of 
young, without their owh power and choice, and 
others (particularly of the winged (:) kind) pro- 


6% Mr. Ray alleges good reaſons to conclude, That al- 


though birds have not an exact power of numbering, yet that 
they have of diſtinguiſhing many from few, and knowing when 
they come near to a certain number; and 2 


their power to lay many or few eggs. All which he 


feſteth from hens, and other domeſtic fowls, laying many more 


eggs when they are withdrawn, than when not. Which holds 
in wild as well as domeſtic birds, as appears from Dr. Lifer's 
experiment in withdrawing a ſeoallbey's eggs, which by that 
means laid nineteen eggs ſucceſſively before ſhe gave over. Yide 


Ray's Wiſdom of God, &c. p. 137. 


ful, and ſerve for food ; left the ſpecies ſhould be deſtroyed by 
conſtant conſumption z whereas the rapacious and cruel animals 
are almoſt barren. The hare, which is the prey of beaſts, birds, 
and men, is a great breeder: a lioneſs,” on the contrary, the 


ſtrongeſt and fierceſt of beaſts, brings forth but once.” —lIt is a 


moſt remarkable fact, that the lion, and moſt of the larger fe- 
rocious animals, though we cannot ſuppoſe them afraid of man, 
are by a wonderful ceconomy of Providence diſpoſed to ſhun the 
habitations of man. At preſent there is not a wild lion in Europe, 
When men and cattle are together, a lion always attacks a beaft 
and never a man. The crocodile, a moſt rapacious animal 
and of great ſtrength, flies at the fight of a man and hides 
himſelf in the water.  Evirox, 


* 
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ducing their due number at choice and pleafire; 
ſome large numbers, but not more than they can 
cover, feed and foſter; others fewer, but as many 
as they can well nurſe and breed up. mann 
me, 

IV. Of the diligence and earneſt concern which 
irrational animals have of the production and breed- 
ing up their young, And here I have already 
taken notice of their $ropy#, or natural affection, 
and with what zeal they feed and defend their 
young. To which may be added theſe two things : 

1, The wonderful inſtinct of incubation. It is 
| utterly impoſſible, that ever unthinking, untaught 
animals ſhould take to that only method of hatch- 
ing their young, was it not implanted in their na- 
ture by the infinitely wiſe Creator. But ſo ardent 
is their deſire, ſo unwearied is their patience when 
they are engaged in that buſineſs, that they will 
abide their neſts for ſeveral weeks, deny themſelves 
the pleaſures, and even the neceſſaries of life; ſome 
of them even ſtarving themſelves almoſt, rather 
than hazard their eggs to get food ; and others 
either performing the office by turns (u), or elſe 
the one kindly ſeeking out, and carrying food to 


() Palumbes incubat femina poſt meridiana in matutinum, caters 

mas. Columbe incubant ambo, interdiu mas, noctu femina—* The 
ſhe wood-pigeon ſits upon her eggs from noon till midnight or 
morning, the male then takes his turn, The common pigeons 
ſit, the 0 in the day- time, and the female in the night.“ See 
ſupra, note *, p. 110. and infra, note 57 p- 155.—Plia. Nat. 
Hiſt. I. 10. c. 58. 
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the other (), engaged in the office of incubation. 
But of thefe matters in a more proper place (x). 

2. When the young ones are produced, not only 
with what care do they feed and nurſe them; but 
with what ſurpriſing courage do all or moſt crea- 
tures defend them! It is ſomewhat ſtrange to ſee 
timid creatures ()), who at other times are cow- 
ardly, to be full of courage and undaunted at 
that time; to ſee them furiouſly and boldly en- 
counter their enemy, inſtead of flying from him; 
and expoſe themſelves to every — rather than 


hazard and forſake their young “. 


With 


{) Of the common crow, Mr. Willughby ſaith, The females 
only fit, and that diligently ; the males in the mean time bring them vic- 
malt; as Ariſtotle ſaith. In moſt other birds, which pair together, 
the male and female fit by turnt. Ornithol. lib. 2. ſect. 1. cap. 2. 
ſect. 2. And I have obſerved the female-crows to be much fatter 
than the males, in the time of incubation ; by reaſon the male, 


out of his conjugal affection, almoſt ſtarves himſelf, to ſupply the 


female with plenty. 

(x) Sce book vii. chap. 4. 

(y) Yolucribus Natura novam quandam, val educandi, rationem 
excagita vit. 915 enim præcipuum quendam amorem in ea gue procre- 
arent, ingeneravit, quo impulſu bellum pro pullis cum ferecibus animali- 
bus, que ante declindrunt, intrepide ſuſcipiunt, victùmque iþfis convent- 
entem ſuppeditant.—“ Nature has wonderfully inſtructed the birds 
ja the rearing of their young: for ſhe has endowed them with 
ſuch affection for their offspring, that they encounter with cou- 
rage the fierceſt creatures, whom at other times they ſhun ; 
and ſearch out for their young the moſt proper food.” Galen 
de Uſ. Part, I. 14. c. 4. 


* Animals cure the wounds of their young by licking them. 


Thus they heal the lacerated umbilical cord. They ſhew the 
| | greateſt 
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greateſt diſtreſs when their young are removed. A bitch while 
they were diſſecting her, endeavoured to lick her puppies, and 
when they were removed, ſhe uttered the moſt plaintive cries. 
The following inſtance of maternal affection in a wild and fero- 
cious animal is well authenticated, as being witneſſed by a whole 
ſhips crew, wiz. that of the Carcaſs frigate, which was ſent 20 
years ago, to make diſcoveries towards the north pole. It is 
taken from the Annual Regiſter for 1775. While the Car- 
caſs was locked in the ice, early one morning the man at the maſt 
head gave notice that three bears were making their way very 
faſt over the frozen ocean, and were directing their courſe to- 
wards the ſhip. They had no doubt been invited by the ſcent of 
ſome blubher of a ſea-horſe the crew had killed a few days be- 
fore, which had been ſet on fire, and was burning on the ice at 
the time of their approach. They proved to be a ſhe- bear and 
her two cubs ; but the cubs were nearly as large as the dam. 
They ran eagerly to the fire, and drew out from the flames part 
of the fleſh of the ſea-horſe that remained unconſumed, and eat 
it voraciouſſy. The crew from the ſhip threw great lumps of 
the fleſh of the ſea-horſe which they had {till left upon the ice, 
which the old bear fetched away ſingly, laid every lump before 
her cubs as ſhe brought it, and dividing it gave each a ſhare, re- 
ſerving but a ſmall portion to herſelf. As ſhe was fetching 
away the laſt piece, they levelled their muſkets at the cubs, and 
ſhot them both dead; and in her retreat they wounded the dam, 
but not mortally, It would have drawn tears of pity from any 
but unfeeling minds, to have marked the aſſectionate concern 
expreſſed by this poor beaſt in the dying moments of her expiring 
young. Though ſhe was ſorely wounded, and could but juſt 
crawl to the place where they lay, ſhe carried the lump of fleſh 
ſhe had fetched away, as ſhe had done others before, tore it in 
Pieces, and laid it down before them; and when ſhe ſaw that 
they refuſed to eat, ſhe Jaid her paws firſt upon one, and- then 
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th and laſt place, Their faculty and ſagacity of 
feeding them. About which I ſhall take notice of 
three things. | 

1. The faculty of ſuckling the young is an ex- 
cellent proviſion the Creator hath made for thoſe 
helpleſs creatures. And here the agreeableneſs and 
ſuitableneſs of that food to young creatures de- 
ſerves particular obſervation ; as alfo their delight 
in it, and deſire and endeavours after it, even as 


ſoon as born (z), together with the willingneſs. of 
all, 


(z) In tis animantibus que lade aluntur, omnis fere cibus matrum 
la8eſeere incipit : eaque, que paul? ante nata ſunt, fine magiſtro, duce 
naturd, mammas appetunt, earumue ubertate ſaturantur. Atque ut 
antelligamus nihil horum eſſe fortuitum, & hac omnia efſe provida, ſo- 
bertiſque nature, que multiplicet fatus procreant, ut ſues, ut canes, his 
mammarum data ef} multitudo ; quas eaſdem paucas habent ee beſtie, 
gue pauca gignunt.—* In thoſe animals which are nouriſhed bp 
milk, all the food of the mother turns ta milk; and the young 
by the guidance of Nature alone, and untaught, ſearch out the 
dugs of their mother, and thence draw their food till they are 
ſatisfied. Moreover, that we may underſtand that nothing of 
this kind happens by chance, but all ariſes from the wiſe provi- 


dence of Nature, thoſe animals which produce a number of young 


at a birth, as ſwine and dogs, are furniſhed with a great number 
of teats; and on the contrary thoſe which produce few, have pro- 


portionally the fewer teats.” —Cic. de Nat. Deor. I. 2. c. 51. 
 Conjule guogue Galen de Ul. Part. I. 14. c. 4. and J. 15. c. 7. 


upon the other, and endeavoured to raiſe them up: all this while 
it was pitiful to hear her moan, When ſhe found ſhe could not 
ſtir them, ſhe went off, and when ſhe had got at ſome diſtance, 
looked back and moaned ; and that not availing her to entice 
them away, ſhe returned, and ſmelling round them began to lick 
their 


CH. XV. 


all, even the moſt ſavage and fierce animals, to part 
with it, and to adminiſter it to their young, yea, to 
teach and inſtitute them in the art of taking it *. 
And laſtly, to name no more, the curious appa- 
ratus which is made for this ſervice in the divers 
ſpecies of animals, by a due number of breaſts, pro- 
portionable to the occaſions of each animal, by 
curious glands i in thoſe breaſts, to ſeparate that nu- 
tritive juice, the milk, by arteries and veins to con- 


vey it to them, and proper rivulets and channels to 


convey it from them, with dugs and nipples, placed 
in 


their wounds. She went off a ſecond time as before ; and having 
crawled a few paces, looked again behind her, and for ſome time 
ſtood moaning. But ſtill her cubs not rifing to follow her, ſhe 
returned to them again, and with figns of inexpreſſible fondneſs, 
went round one, and round theother, pawing them and moaning. 


Finding at laſt that they were cold and lifeleſs, ſhe raiſed her 


head towards the ſhip, and growled a curſe upon the murderers, 
which they returned with a volley of muſket-balls. She fell be- 
tween her cubs, and died licking their wounds.“ Such is this 
affecting ſtory ; ſo honourable to the feelings of the brute ; ſo 
diſgraceful to thoſe of humanity. In this confli& of tenderneſs 
and affection, with deliberate and wanton cruelty, who can hei- 
tate to declare which of the parties were the ſavage animals? 
Eprron. 
* Tt is remarkable that Nature has annexed a ſenfe of 
pleaſure to the mother in thoſe acts which are necefſary for the 
ſupport of the young. The action of ſucking is not only agree- 
able as relieving from repletion, but is a poſitive pleaſure to the 
mother. The warmth which the hen feels from her chickens is 
no doubt an inducement to cover them with her wings; and 
perhaps there is ſomething 1 in the ſmoothneſs and rotundity of 


the eggs of birds which gives a pleaſurable ſenſation to the mo- 
ther, and prompts to incubation. 3 - 'EniTor. 
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in the moſt convenient part of the body (aa) of each 


animal, to adminiſter it to their young; all theſe 


things, I ſay, do manifeſtly proclaim the care and 
wiſdom of the great. Creator. 
| "RY 2. As 


(aa) Animalia ſolidipeda & ruminantia, vel cornigera, inter fe- 
mora mammas habent, quorum fetus flatim a partu pedibus inſiſtunt, 
gudd matres inter latandum non decumbant, ut equa, Ana, Se. 
Animalia digitata & multipara in medio ventre, ſcil. ſpatio ab inguine 
ad pefus (in cuniculo uſque ad jugulum ) duplicem mammarum ſeriem 
fortuta ſunt, que omnia decumbentia ubera fætibus admovent, ut urſa, 
leana, Sc. Si vero hec in ſolo inguine mammas gererent, propria 


cura inter decumbendum fetiis acceſſum ad mammas nonnihil prepedi- 


rent. Mulicribus mamme bine ſunt, ut & papille, nimirum ut latus 


lateri conformiter reſpondeat, Q ut alternatim infans d latere in latus 
inter ſugendum transferatur, ne corpus ejus uni lateri nimis afſueſcets 
guoguo modo incurvetur. Simia, homo ſylveſtris, &c.—* The ſolid- 
footed and ruminating animals, or thoſe which have horns, have 
their dugs between their hinder-legs ; and their young imme- 
diately when-born ſtand on their feet, becauſe the mothers while 
giving ſuck do not lie down ; as for example, the mare, the aſs, 
&c, Thoſe animals that have toes or claws, and produce many 
young, have a double row of dugs all along the belly, from the 
parts of generation up to the breaſt (and in the rabbit up to 
the throat): all theſe give ſuck in a recumbent poſture ; as the 
ſhe-bear, the lioneſs, &c. If theſe animals had their dugs only 
in the hinder part of the belly, their legs, in lying down, would 
prevent the approach of the young. Women haye two breaſts 
and nipples, that the one fide may be exactly correſpondent to 
the other,. and that the infant may be ſhifted alternately from 
fide to ſide, and thus the body may not be bent or crooked by 
the habit of leaning too much to one fide.” —Blaſ. Anat. Anim. 
Part. 1. chap. 6. de Cane ex Whartano. See here what =P 
hath alſo, /ib. 11. cap. o. 

In the elephant, the nipples are near the breaſt, by 1 
the old one is forced to ſuck herſelf, and by the help of her 
trunk conyeys the milk into the mouth of her young: Vide 
Phil, * No. 336. 


p 
” 


CH. xv. OF ANIMALS. 127 


2. As for ſuch animals as do in another manner 
breed up their young, by finding out food, and 
putting it into their mouth, the proviſion made in 
them for this ſervice, to ſtrike, catch, to pouch, 
and convey their prey and food to their young (bb), 
is very conſiderable. And fo is alſo their ſaga- 
city in equally diſtributing it among them, that 


among many, all ſhall be duly, equally, and in 


good order, fed. . 


(33) For an exemplification, I might name many animals, 
particularly birds, whoſe parts are completely ſuited to this 
ſervice. They are characteriſtics of rapacious birds, to have 
aduncous bills and talons to hold and tear; and ftrong brawny 
thighs to ſtrike and carry their prey; as well as a ſharp piercing 
ſight to ſpy it afar off. Rai Synopſ. Method. Au. p. 1. The 


pelican alſo might be here named, for its prodigious bag under 


its bill and throat, big enough to contain thirty pints. Id. ib. 


3. There 


. 122. And, to name no more, the common heron hath its 


moſt remarkable parts adapted to this ſervice; long legs for 
wading ; and a long neck anſwerable thereto to reach its prey; a 
wide extenſive throat to pouch it; long toes, with ſtrong hook- 


ed talons, (one of which is remarkably ſerrate on the edge,) the 


better to hold their prey; a long ſharp bill to ſtrike their prey, 
and ſerrate towards the point, with ſharp hooked beards ſtand- 
ing backward, to hold their prey faſt when ftruck ; and laſtly, 
large, broad,, concave wings (in appearance much too large, 
heavy, and cumberſome for ſo ſmall a body, but) of greateſt 
uſe to enable them to carry the greater load to their neſts, at 
ſeveral miles diſtance; as I have ſeen them do from ſeveral 
miles beyond me, to a large heronry above three miles diſtant 
from me, In which I have ſeen plaiſe, and other fiſh, ſome 
inches long lying under the high trees in which they build: 
and the curious and ingenious owner thereof, D' Acre Barret, 
eſq. hath ſeen a large cel conveyed by them, notwithſtanding 
the great annoyance it gave them in-their flight, by its wo 
ing this way and that way about their bodies, 


— 


1 
9 
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3. There is yet another inſtin& remaining, of 


ſuch animals as can neither adminiſter ſuck to their 


young, neither lay them in places affording food, 
nor can convey and bring them food, but do with 
their eggs, lay up proviſions for their future young. 
Somewhat of this is reported of ſome birds (cc); 
but I have myſelf, with pleaſure, frequently ſeen 
ſome of the ſpecies of inſects to carry ample pro- 
viſions into their dry and barren cells, where 

have ſealed them carefully and cautiouſly up with 


their eggs, partly, it is like, for incubation-lake, 


and partly as an eaſy bed to lodge their young; but 
chiefly, for future proviſion for their young, in 
their nympha-/tate, when oy ſtand in need of 
food (dd) *. | 


(% This is reporiett of the Jmarings n el by 


 Aegratte, in Philoſoph. Tranſ. No. 89. Of which fee book vii. 


chap. 4+ note (e). 

(dd) Hornets, waſps, and all the kinds of bees provide honey; 
and many of the pſeudoſphece, and ichneumon qaſps and flies, 
carry maggots, ſpiders, &c. into their e of which ſec above 
9 13. note e. 


The plan of our excellent Author being to demonſtrate 
the exiſtence and attributes of the Creator from his works, he 
has, in general, with much propriety drawn his inferences ſolely 
from facit, and rejected every thing of the nature of hypotheſes 
or theory e for every hypotheſis, however plauſible, {till leaving 
room for different ſuppoſitions, it would be improper to aſſume 
what is in itſelf but conjectural as a foundation for inductive 
reaſoning. Tt is probably on this account, that in the pre- 


ceding chapter On the Generation of Animals, the Author has 


avoided. yg at all. on thoſe various theories which have 
pool 2ds ye 1 £0 4% 1 II 
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obtained among phyſiologiſts refoeliing the mode of animal 
production. Whether, for inſtance, the rudiments of the animal 
are contained in the male parent, or in the female; whether in 
both; and if ſo, what part of the animal ſtructure is attri- 
butable to one, and what to the other of the parents; and 
hat is the mode of union of thoſe once ſeparated parts, and of 
their reciprocal action upon each other. For, as yet, the re- 
ſearches of anatomiſts and phyſiologiſts have arrived at no 
certainty on this moſt intricate ſubject. Of theſe, however, ſome 
have advanced much farther than others. The i ingenious Mr. 
Bonnet, in his Conſiderations on Organiſed Bodies, and in differ- 
ent parts of his Contemplation of Nature, has (I. cannot help. 
thinking) reared a theory of generation ſo well ſupported, as 
to leave on the mind a degree of conviction of its truth 
near approaching to certainty, 'This conſideration ſeems to 
give it a title of admiſſion at leaſt into a note on Mr. Derham's 
work; and the Editor i is well aſſured he will be eaſily pardoned 
for the following quotation, which ſhews the leading prin- 
ciples on which this theory i 1s founded, and affords a fine ex- 
ample of that mode of reaſoning which is belt fitted for the 
diſcovery of hidden truths. 

« Suppoſe an accurate naturaliſt were aſſured by many. 
repeated obſervations, that the germ exiſted in the female be- 
fore fecundation. Suppoſe he ſhould ſtrictly demonſtrate, 
that thoſe parts which were thought not to, exiſt, becauſe not 
perceived, did nevertheleſs really exiſt, and already performed 
their natural functions; what conſequences would the philoſo- 
pher lawfully deduce from theſe truths? What ſteps would it, 
he neceſſary for him to take, in order to clear up the myſtery of 
generation? 8 

« The firſt conſequence of our philoſopher would undoubt- 
edly be this, that as the germ exiſted before fecundation, it is 
not produced by fecundation, or, which amounts to the ſame * 
thing, is not engendered. But it is very certain, that the 
germ of a bird would never be expanded in the egg without 
the intervention of the male. I ſpeak of thoſe birds that are 
beſt known to us. There mult then be ſomething in the germ 
which prevents it from unfolding of its own accord; as there 
# ſomewhat in the am liquor which enables it tp = 


as 
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ſo. Theſe are very immediate conſequences, and Rs be 
diſputed. 

The germ then unfolds itſelf by fecundation. But what 
is meant by unfolding itſelf? It is to grow every way, to ac- 
quire at the ſame time more bulk and circumference, The 

„therefore, receives matters foreign to it, which incorpo- 
rate themſelves with its ſubſtance ; it is nouriſhed, for how 
ſhould it receive at once a greater degree of bulk and compaſs 
were nothing of a ſtrange nature to be added to it? This new 
conſequence is as lawful as the former ones. 

„But nutrition, in a bird, ſuppoſes circulation, and this 
the action of the heart. The heart of the embryo then beats | 
after fecundation ; it impels into all the parts the liquid ap- 
pointed to nouriſh them, and cauſe them to unfold. We may 
diſcover by the eye its pulſations at the end of the firſt day of 
incubation 3 and it has been proved that they have begun 
ſooner. The heart of the embryo then had not, before fecund- 
ation, a degree of force neceſſary for developement : it muſt, 
therefore, have been communicated'to it by fecundation. Thus 
far our philoſopher ſeems tg have reaſoned well. He muſt now 
ſearch for facts which difcover the mechanical cauſe of the'mo- 
tions of the heart. The following are thoſe which claim his 
attention moſt, 

« Every muſcular fibre contracts itſelf on the touch of any 
body whether ſolid or liquid, and immediately reſumes its po- 
ſition. This has been termed irritability. Our philoſopher 
does not enquire into the nature of this ſecret force; he ad- 
mits it, as the Newtonian admits attraction; I mean, as a 
certain fact, the cauſe of which he may always remain igno- 
rant. of, and reaſon with equal juſtice concerning its conſe- 
quences. 'The heart is a real muſcle, and one of the moſt irri- 
_ table, It continues to move for ſome time after it has been 

ſeparated from the breaſt. But theſe motions, which we might 
call ſpontaneous, -ceaſe the very moment the blood quits the 
cavity. They appear again as ſoon as new blood, water, or 
ſimple air is conveyed into it. Liquors that are a little acid 
excite them ſtill more. It ſees then ſufficiently proved, that 
the cauſe of the motions of the heart is its irritability, Other 

very ſingular and very evident facts confirm theſe, and concur 
x 10 
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in eſtabliſhing the ſame truth. If then the germ does not un- 
fold itſelf without the help of fecundation, is it not becauſe the 
heart has not in it a ſufficient ſhare of ſtrength to ſurmount, by 
its impulſion, the reſiſtance of the ſolids? Is not this conſe- 
quence in the order of natural conſequences ? The fecundating 
liquor muſt then be a ſort of fimulus, 

« Another fact has juſt now offered itſelf to the examination 
of our philoſopher. The organ of the voice of the aſs is an 
inſtrument that is extremely compounded. It contains parts 
of a very remarkable ſtructure. That of the voice of the horſe 
is different, and much more ſimple. The mule that proceeds 
from the union of the aſs with the mare, has the organ of its 
voice conſtructed, for the moſt part, like that of its father, If 
the germ belonged to the female, it would be a horſe, and not. 
a mule or an aſs that was delineated in miniature in the ovary 
of the mare. It would anſwer no end to cavil concerning the - 
exiſtence of eggs in viviparous females : we have ſeen a foetus 

that has been perfectly well marked in the ovary ; and there 
zre viviparous animals that at certain times produce their eggs 
to open view. The fecundating liquor then acts upon the in- 
terior part of the germ, ſince it modifies, ſingly, each of its inte- 
rior parts. It likewiſe modifies the exterior parts; the ears, 
buttocks, and tail of the mule, are evident proofs of this. But 
if the germ pre-exiſted before fecundation, if it is not engen- 
dered ; if ſome parts which ſeemed not to exiſt at all did really 
exiſt ; is jt not very probable that the organ of the voice of 
the mule is likewiſe not engendered? Will our philoſopher 
_ violate the rules of ſound logic in drawing ſo natural a conſe- 
quence? Wherefore the organ of voice in the germ is modified 
by fecundation ; and it is ſo in an expreſs relation to the father. 
to Bn oe ny // 
lation, 

« But do we conceive how the fecundating liquor can modify 
the exterior parts of the germ without penetrating into it ? 
We muſt, therefore, admit that it does penetrate it, although 
we are not acquainted with the manner of it. It muſt alſo be 
admitted, that it incorporates itſelf, at leaſt, with the parts it 
modifies ; for theſe parts are nouriſhed, grow, and unfold them- 
ſelves in a more or leſs direct relation to the male; and the 
male has only furniſhed a liquor, 
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This nude then itſelf has ſecret relations with different parts 
of the male, ſince it traces the image of them in the correſpond- 
| ing parts of the germ which it fecundates. It is not moulded 
in different parts of the male, in his larynx, ears, &c. What 
idea could be formed of the mould of a larynx, of an ear, &c. ? 
Here our philoſopher forbears to draw immediate conſequences, , 
and gives warning that he does ſo. He refers to ſome of his 
firſt principles, and examines their reſults afreſh, The fecund- 
ating liquor penetrates the germ, it modifies certain parts of 
it; it therefore acts on theſe parts, cauſes them to grow, and 
frequently to exceſs, conſequently it nouriſhes them, incorpo» 
| rates itſelf with their ſubſtance, ſince growth is the natural and 
3 immediate effect of nutrition. Therefore it is not a mere fi- 
X mulus, it is alſo an alimentary liguor. Divers facts lead to the 
ſame conſequence. It is well known, that it is that which 
rob cauſes the comb of the cock, the ſtag's horns, the beards, &c. 
to grow. Does not this nutritious quality Iikewiſe manifeſt 
itſelf by the failure of the voice, and the melancholy effects of 
conſumption? All nutritious liquor ſhould have a certain re- 
Kition with the actual ſlate of the parts to be nouriſhed ; if 
theſe parts are extremely delicate, this liquor muſt be very ſub- 
tile and highly elaborated. If it produces great changes in 
them, we may from thence juſtly conclude, that it is endued 
with a ſingular activity; and as each part has its proper tex- 
ture, which undoubtedly reſults from the nature of thoſe ele- 
ments and their combinations, ſo the nutritious liquor muſt 
contain molecules analogous to thoſe elements; for nothing 
feertis more diſpoſed to favour the union of dlimentary particles. 
than their affinity, One drop of water unites with another ; 
4 drop of water and a drop of oil mutually repel each other. 
The fecundating liquor then is extremely ſubtile, compounded, 
and active. It is, in all likelihood, conveyed to the heart of 
the germ; ſince it augments its irritability, and conſequently its 
impulſive force, It is probably then forced into the larynx, 
fince it modifies all the parts of it. Theſe parts, therefore, in 
their turn contain thoſe determinations which render them mo- 
diſiable. We do not know wherein thoſe determinations con- 
Aſt ; but we are very ſenſible that the fecundating liquor would 
in vain act on theſe parts, if they had no relation with the me- 
thod of acting in this liquor. The particular qualities of adi- 
. . 2 5 mal 
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mal liquors ſcem to depend ultimately on the ftruQure of the 
organs that filtre, prepare, and elaborate them. A liquor deſtined 
to nouriſh all theſe parts ſhould probably compriſe in it principles 
analogous to the elements of all the parts. Tt is not unlikely 
then, that the liquor of the aſs contains in it ſomething relative 
to his larynx, ears, &c. Therefore the organs which prepare 
this liquor are conſtructed in a certain relation to the different 
parts of the body. The amazing compoſition of theſe organs, 
and the no leſs aſtoniſhing compoſition of the microſcopical 
anatomy, aided by injections, diſcoyered in the analogous flruc- 
ture of the viſcera, ſtrengthen a coujeQure that ſeems naturally 
to ariſe from an examination and compariſon of facts. A well- | 
known experiment reflects new light upon this, when attentivel 
conſidered ; it is that of ing the cock's ſpur on his __ | 
'This ſpur, after ſome time, becomes a real horn of ſeveral 
inches in length. This remarkable horn joints itſelf with the 
head, by parts of a refined ſtructure, which, before the o 
ration, did not appear to exiſt either in the head or ſpur. We | 
muſt not, however, i imagine that the Gmple operation of in- 
ſerting the ſpur into the comb has created new organs. If the 
ſpur had been left in its natural place, it would always have 
remained a ſpur. Being ingrafted into the comb, it has 
ceived a ſomewhat different nouriſhment, which has cauſed it 
to grow to exceſs, and has modified certain parts more or leſs, 
either of the ſpur, the head, or both together. What then 
cannot nutrition effect? 
| This is a light ſketch of the method I have purſued ip 
my endeavours to ſolve the myſtery of generation. If 1 haye 
advanced ſome principles that carry a degree of 
with them, in order to explain the formations of the mw 
ber principles may tend to explain all reſemblances of the 
ame kinds. They will always reſt on the importance of the 
Pre- exiſtence of the germ to fecundation. I admit then, that if 
the falſity of this obſervation ſhould ever be demonſtrated, us 
edifice I have attempted to ereR on that baſis would be as ruin. 
ous as thoſe I have undertaken to deſtroy,” — Bonnet Contems 
alien de la Nature, Preface, | EpiTgki 
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CHAP. XVI. 
T he Concluſi on. 


1 HUS I have, as briefly as well I could (and 
much more briefly than the matters deſerved) 


| diſpatched the decad of things I propoſed in com- 


mon to the ſenſitive creatures. And now let us 


Pauſe a little and reflect. And upon the whole 


matter, what leſs can be concluded than that there 
is a Being infinitely wiſe, potent, and kind, who 
is able to contrive and- make this glorious ſcene of 
things, which I have thus given only a glance of ? 
For what leſs than infinite, could ſtock ſo vaſt a 


globe with ſuch a noble ſet of animals? All fo 


contrived, as to miniſter to one another's help ſome 
way or other, and moſt of them ſerviceable to 
man peculiarly, the top of. this lower world, and 
who was made, as it were, on purpoſe.to obſerve, 
and ſurvey, and ſet forth the glory of the infinite 


Creator, manifeſted in his works! Who! what, 


but the great Gop could ſo admirably provide for 
the whole animal world every thing ſerviceable to 


it, or that can be wiſhed for, either to conſerve its 


ſpecies, or to miniſter to the being or well-being of 
individuals! Particularly, who could feed ſo ſpa- 


cious a world, who could pleaſe ſo large a number 


of palates, or ſuit ſo many palates to ſo great a va- 
riety of food, but the joſaite Conſervator of the 


world! 
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world! And who but the ſame great IE could 
provide ſuch commodious cloathing for every ani- 
mal; ſuch proper houſes, nets, and habitations ; 
ſuch ſuitable armature and weapons ; ſuch ſubtilty, 
artifice, and ſugacity, as every creature is more or 
leſs armed and furniſhed with, to fence off the in- 
juries of the weather, to reſcue itſelf from dangers, 
to preſerve itſelf from the annoyances of its ene- 
mies; and, in a word, to conſerve itſelf, and its 
ſpecies! What but an infinite ſuperintending 
power could ſo equally balance the ſeveral ſpecies 
of animals, and conſerve the numbers of the indi- 
viduals of every ſpecies ſo even, as not to over or 
under-people the terraqueous globe! Who, but 
the infinite wiſe Loxp of the world, could allot 
every creature its moſt ſuitable place to live in, the 
moſt ſuitable element to breathe, and move, and act 
in. And who but HE could make fo admirable a 
ſet of organs, as thoſe of reſpiration are, both in 
land and water animals! Who could contrive ſo 
curious a ſet of limbs, joints, bones, muſcles, and 
nerves, to give to every animal the moſt commg. 
dious motion to its ſtate and occaſions! And to 
name no more! What anatomiſt, mathematician, 
workman, yea angel, could contrive and make ſo 
curious, ſo commodious, and every way ſo exqui- 
ſite a ſet of ſenſes, as the „ve ſenſes of animals 
are; whoſe organs are ſo dexterouſly contrived, ſo 
conveniently placed in the body, ſo neatly adjuſted, 
ſo firmly guarded, and ſo completely ſuited to eve» 
ry occaſion, that they plainly ſet forth the agency 
of 
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of the infinite er and Conſeryator of the 


| world. 


80 that here, upon a tranſient view of che animal 
world in general only, we have ſuch a throng of 
glories, ſuch an enraviſhing ſcene of things as may 

excite us to admire, praiſe, and adore the infinite- 


ly wiſe, powerful, and bind CREATOR; to con- 


demn all atheiſtical principles; and with holy Da- 
vid, Pſalm xiv, 1, to conclude, that he is in good 


| earneſt a fool, that dares to ſay, there is no GOD, 


when we are every where ſyrrounded with ſuch 
manifeſt characters, and plain demonſtrations of 
that infinite Being. 

But in the next Book we ſhall ſtill find greater 
tokens, if poſſible, when I come t to take a view of 


a in particular. 


A 


D 


OF THE PARTICULAR 


TRIBES OF ANIMALS, 


In the foregoing Boox, having taken a view of 
the things in common to Animals, my buſineſs in 
the next, will be to inſpect the particular Tribes, 
in order to give further manifeſtations of the infi- 
nite Creator's wiſdom, power, and goodnels to- 
wards the animal world, 
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BOOK v. 
A Survey of Man. 


TM firſt genus of animals that I ſhall take no- 
tice of ſhall be man, who may juſtly claim 
the precedence in our diſcourſe, inaſmuch as GOD 
hath given him the ſuperiority in the animal 
world ; Gen. i. 26. And God ſaid, Let us make 
man in our image, after our likeneſs ; and let them 
have dominion over the fiſh of the ſea, and over the 
fowl of the air, and over the cattle, and over all 
the earth, and over every creeping thing that creepeth 


upon the earth. 


And as to man, we have ſo excellent a piece of 
workmanſhip, ſuch a microſcoſm, ſuch an abridg- 


ment of the Creator's art in him, as is alone ſufft- 


cieut to demonſtrate the Being and Attributes of 


Gop. Which will appear, by conſidering the Sou 
and the Body of man, | 
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CHAP. I. 
Of the Soul of Man. : 


Y ſurvey of man, I ſhall begin with the Soul 
of man, by reaſon.it is his moſt noble part (a) 
the copy of the divine image in us (6), in which 


we have enough to fill us with admiration of the 
muniſficence, power, and wiſdom of the infinite 


(a) | Jam vero animum ipſum, mentemque hominis, rationem, con- 


Allium, prudentiam, qui non divind curd perfeaa off perſpicit, is his 


ht rebus mibi videtur carere. —* But as to the ſoul itſelf, the 
mind of man, the faculty of reaſon, underſtanding, prudence z 


| e, methinks, who judges that they are not the reſult of Di. 
vno) N 


vine Preſcience, is himſelf devoid of them.“ —Cic. de Nat, 
Deor. I. 3. £- 59. 
(5) Senſum d a celefli demiſſum traximus arce, 
Cujus egent prona, & terram ſpedlantia: mundi 
Principio indulfit communis Conditor, illis 
Tantum animas ; nobis animum quoque. 
Keaſon, that beſt of gifts to man aſſign'd, 
* emanation of the heavenly mind, 
To brutes denied; theſe have but life and ſenſe, 
But man the thinking ſoul.” Juvzx. Cat. xv. ver. 144. 
Et cum non aliter poffent mortalia fingi. 
Adjunxit geminas, ille cum corpore lapſe - 
Intereunt : hac ſola manet, buſtoque ſuperſles 
Evolat. 
« 'Twofold the ſpirit or the ſoul of man: 
One to the body join'd its fate partakes 
And ſinks to dult ; the other ſoars aloft, 
Superior to this earthly frame's decay.” 
CLavD. de 4 Conſul. Hon, 


Creator, 
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Creator (c), when we contemplate the noble fa- 

culties of this our ſuperior part, the vaſt reach 
and compaſs of its underſtanding, the prodigious 

quickneſs and piercingneſs of its thought, the ad- 
mirable ſubtilty of its invention, the commanding 
power of its wiſdom, the great depth of its ne. 
mory (d), and in a word, its divine nature and ope- 

rations. 55 


But 


(c) Nam ſiquis nulli ſcdæ addiftus, fed liberd ſententid rerum 
conſiderationem inierit, conſpicatus in tantd carnium ac ſuccorum 
colluvie tantam mentem habitare ; conſpicatus item & cujuſvit ani- 
malis conſtructionem (omnia enim declarant opificit ſupiemiam men- 
tir, que homini ineft, excellentiam intelliget, tum opus de purtium 
utilitate, quod prius exiguum efſe fibi videbatur, perſectiſima theo- 
logiæ verum principium conſlituet : que theologia mulld eft major 
atque preftantior tots medicind.—** For if any perſon, free from 
the dogmatiſm of opinions, ſhall with an unbiaſſed underſtands 
ing, enter upon the confideration of Nature, and obſerve how 
this complicated maſs of fleſh and of juices is the reſidence of 
an intelligent mind, and ſhall compare the conſtruction of the 
human body with that of other animals (for all are alike de- 
monſtrative of the ſkill of the Creator) ; he will thence more 
readily perceive the ſuperior excellence of the human mind 
and that admirable adaptation of the ſeveral parts of the body 
to their diſtinct uſes, which at firſt might have been ſlightly 
regarded, will be found to conſtitute the true principle of the 
polt perfect theology: a ſcience-of more importance and of ſu- 
perior excellence to the moſt complete ſyſtem of medicine. 
Galen. de Uſu Part. l. 17. c. 1. ren 
| (4d) Among many examples that I could give of perſoris fal 
mous for memory, Seneca's account of himſelf may be one. 
Hlanc [memoriam] aliquando in nie floruiſſe, ut non tantim al um 
ſufficeret, ſed in miraculum uſque procederet, non nego. Nam & 
2009 nominum recitata, que ordine erant dicta, reddebam : * 
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Ebrary, as if he had been reading it. 
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But I ſhall not dwell on this, though the ſupe- 
perior part of man, becauſe it is the leaſt known. 
Only there are two things I cannot eaſily paſs by, 


Bit qui ad audiendum preceptorem noſtrum convenerunt, fingulos 
verſus q ſingulis datos, oim plures quam 200 efficerentur, ab ultimo © 
incipiens uſque ad primum recitabam.—“ T own that this faculty 
of memory was at one time ſo remarkable in me, that it was 


not only ſufficient for every purpoſe of utility, but amounted 


even to a miracle. For I could repeat 2coo names in the very 
order in which they were told over; and of 200 different verſes 
recited by thoſe who attended the lectures of our maſter, I 
could repeat the whole in a reverſed order proceeding back- 
wards from the laſt to the firſt.” After which, mention is 
made of the great memory of Latro Porcius, ( chariſſimi mihi ſo- 
alis, my moſt dear companion,” Seneca calls him,) who re- 
tained in his memory all the declamations he had ever ſpoken, 
and never had his memory fail him, not ſo much as in one fingle 


| word. Alſo, he takes notice of Cyneas, ambaſſador to the 
. Romans, from king Pyrrhus, who in one day had ſo well learned 


the names of his ſpectators, that poſters die nowus homo & ſena- 
tum, & omnem urbanam circumſuſam ſenatui plebem, nominibus ſuit 
perſalutavii.— The next day this ftranger was able to falute 
the whole ſenate, and all the ſurrounding populace by their 
names. —Senec, Controverſ. I. 1. init. Vide quoque Plin. I. 7. 
c. 24. Where he alſo adds other examples, viz. Cyrus rex omni- 
bus in exercitu ſuo militibus nomina-reddidit ; L. Scipio populo Rom. 
Mithridates 22 gentium rex, totidem linguis jura dedit, pro con- 
cione ſingulas fine interprete afſatur. Charmidas (ſeu potiùt Car- 
neades qu quis exegerat volumina in bibliothecis, legentis modo 
rrpraſentavit.— King Cyrus knew the names of all the ſok 
diers in his army. L. Scipio knew the whole Roman people. 
Mithridates, the ſovereign of 22 different nations, gave laws 
to each, and harangued them all in their own tongues with- 
out an interpreter. Charmidas (or rather Carneades) would 
have repeated over any book that was required of him, in a 


becauſe | 
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| becauſe they manifeſt the eſpecial concurrence and 
deſign of the infinitely wiſe Creator, as having a 
particular and neceſſary tendency to the 
ment and good order of the world's affairs. The 
Firſt of which is the various genii, or inclinations 
of men's minds to this, and that, and the other bu. 
ſineſs (e). We ſee how naturally men beake 
themſelves to this and that employment: ſome de- 
light moſt in learning and books, ſome in dvinity, 


ſome in phyſic, anatomy, and botany, ſome in 
critical learning and philology, ſome in ma- 
thematics, ſome in metaphyſics, and deep re- 
ſearches; and ſome have their delight chiefly in 


(e) Diverſis etenim gaudet Natura miniſtris, 

Ut fieri diverſa queant ornantia terras. 

Nec patitur cundtos ad candem currere metam, 
Sed variar jubet ire viat, varioſque labores 

| Suſcipere, ut vario cultu fit pulchrior. orbit. 

« For Nature chooſes various inſtruments 
'That various beauty may adorn her works ; 
Nor wills that all ſhould run an even courſe, 

But points to each a different path of life. 

And different toils ; thus has the univerſe 
Its endleſs infinitely changing grace.” 


Palin. in Ken, 
Ourw; N Tarrioo Ow; xaplerra dd 
"Arledonv, &c. [ta non omnibus hominibus ſua dona dat Deus, 
neque bonam indolem, neque prudentiam, nec eloquentiam : alzus 
namgue vullum habet deformem ; ſed Deus formam e eloquentis ornat, 
* Homer, Odyſ. 8. The like alſo in Mad. L 3. | 
« With partial hand the Gods their gifts diſpenſe, © 
Some greatly think, ſome ſpeak with manly ſenſe ; 
Here heaven an eloquence of form denies, 
But wiſdom the defect of form ſupplies,” 


Pores's ohe 
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metfianics, architecture, war, navigation, com- 

merce, agriculture: 1 and ſome have their inclina- 
e 


tions lie even to the ſervile offices of the world; 
and an hundred things beſides. 


_ Now all this is an admirably wiſe, as well as 
moſt neceſſary proviſion, for the eaſy and ſure 
7 the world's affairs; to anſwer every end 
and — of man, yea, to make man helpful 
to the poor helpleſs beaſts, as far as his help is 
needful to them; and all, without any great trou- 
ble, fatigue, or great inconvenience to man; ra- 
ther as a pleaſure and diverſion to him. For ſo 
far it is from being a toil, that the greateſt la- 
bours (J), cares, yea, and dangers too, become 
pleaſant to him who is purſuing his genius; and 
whoſe ardour of inclination eggs him forward, and 
buoys him up under all oppoſition, and carrieth 


(/ ) Although Solomon declares, Fecleſ. xii. 12. That much 
Hudy i is a wearineſs to the fleſh 5 yet we ſee with what pleaſure 
and aſſiduity many apply themſelves to it. Thus Cicero tells 
of Cato, whom he caſually found in Lucullus's library, M. 
Catonem vidi in bibliothecd ſedentem, multis circumſiſum Stoicorum 
Eri. Erat enim, ut ſcir, in es inexhaufla aviditas legendi, nec 
fatiari poterat : quippe ne reprehenſfionem quidem vulgi inanem refor- 
midans, in ipſd curid foleret legere ſape, dum ſenatus cogeretur—ut 
heluo librorum——videbatur.—* J have ſeen Marcus Cato ſitting 
in his library with the books of the Stoic philofophers all ſcat- 
; tered around him ; for he had, 'as you know, an inſatiable and 
inexhauſtible thirſt for ſtudy; He cared nothing for the idle 
reprehenſions of the vulgar ; but would occupy himſelf in read- 
ing even in the ſenate-houſe, while the ſenators were aſſem- 
bling, ſo that he ſeemed a perſect devourer of books.” Cicer. 
d Finib, I. 3. c. 2. 


3 him 
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him through every obſtacle, to the end of his de- | 


figns and, deſires. 

I. The next is, the itvvendive power of the foul (g). 
Under which I might ſpeak of many things; 
but I ſhall take notice only of two, becauſe they 
manifeſt the particular concern and agency of the 
infinitely wiſe Creator. The 

1. Is, that man's invention ſhould reach to ſuch a 
great variety of matters, that it ſhould hit upon 
every thing that may be of any uſe, either to him- 
ſelf, or to human ſociety, or that may any ways 
promote (what in him lies) the benefit of this 

lower part of the creation. | 

For the illuſtration of this, I might take a view 
of all the arts and ſciences, the trades, yea the 
very tools they perform their labours and contri- 
vances with, as numerous as. their occaſions and 
contrivances are various. Indeed, what is there 
that falleth under the reach of man's ſenſes, that 
he doth not employ to ſome uſe and purpoſe for 
the world's good? The celeſtial bodies, the ſun, - 
the moon, with the other planets, and the fixed 

(gs) Mentem hominis, qua vir eam non wideas, ut Deum non 
vides, tamen ut Deum agnoſcis ex operibus ejus, fic ex. memorid re» 
rum, & inventione, & celeritate motus, omnique pulchritudine vir- 
tutis vim divinam mentis agnoſcito,—** Thus, although you ſee 
not the mind of man any more than you ſee the Divinity, ſo in 
like manner as you acknowledge God from his works, you may 


perceive and recognize the divine nature of the mind, from the 
faculties of memory and of invention, from the quickneſs of its 
tranſitions, and from the moral beauty of the virtuous aſſec- 
tions.” —Cicer. Tuſc. Queſt. I. 1. e. 29. 
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ſtars, he employs to the noble uſes of aſtronomy, 


navigation, and geography. And, what a noble 


acumen, what a vaſt reach muſt the ſoul be en- 
dowed with, to invent thoſe curious ſciences of 
geometry and arithmetic, both ſpecious and in 
numbers ; and thoſe nice and various inſtruments 
made uſe of by the geometrician, aſtronomer, geo- 
grapher, and failor? And laſtly, what a wonder- 
ful ſagacity is ſhewn in the ſcience of opties, and 
particularly in the late invention of the teleſcope ; 
wherewith new wonders are diſcovered among 


God's works in the heavens, as there are here on 


earth with the microſcope and other glaſſes ? 

And as for this lower world, what material is 
there to be found ; what kind of earth, or ſtone, 
or metal ; what animal, tree, or plant, yea even 
the very ſhrubs of the field ; in a word, what of 
all the excellent variety the Creator has furniſh- 
ed the world with, for all its uſes and occaſions, 
in all ages; what, I ſay, that man's contrivance 


| doth not extend unto, and make ſome way or 


other advantageous to himſelf, and uſeful for build- 

ing, cloathing, food, phyſic, or for tools or uten- 

ſils, or for even only pleaſure and diverſion? |, 
But now, conſidering the great power and ex- 


tent of human invention, 


2. There is another thing that doth farther de- 


monſtrate the ſuperintendence of the great Cre- 


ator and Conſervator of the world; and that is, 


that things of great and abſolutely neceſſary uſe 


have ſoon and il occurred to the invention of 
man; ; 
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man ; but things of little uſe, or very dangerons 
uſe, are rarely and flowly diſcovered, or {till utterly 
undiſcovered. We have as early as the Moſaic 
hiſtory, an account of the inventions of the more 
uſeful crafts and occupations: Thus Gen. iii. 23. 
Adam vas. ſent forth from the garden of Eden, by 
God himſelf, to till the ground. And in the next 
chapter, his two ſons Cain and Abel; the one was 
of the ſame occupation, a tiller of the ground; 
the other a keeper of ſheep (). And the poſte- 
rity of theſe are in the latter end of Gen. iv. re- 
corded, Jabal, to have been the father of ſuch as 
dwell in tents (i); i.e. he was the inventor of 
tents, and pitching thoſe moveable houſes in the 
fields, for looking after, and depaſturing their 
cattle in the deſarts and uncultivated world. Tu- 
bal-Cain was an inſtructor of every artificer in braſs 
and iron (k), or the firſt that found out the art 
of melting and malleating (1) metals,. and making 
them uſeful for tools, and other neceſſary imple- 
ments. And his ſiſter Naamah, whoſe name is 
only mentioned, is by ſome thought to have been 
the inventor of /pinning and cloathing. Yea, the 
very art of muſic is thus early aſcribed to Jubal(m)3 
ſo indulgent was the Creator to find a means to 
divert melancholy, to cheer the ſpirits, and to en- 

tertain 


(h) Gen. iv. 2. (i) Verſe 20. (/) Vent 22. 
(1) Epupoxine®, the LXX call him, i. e. a worker with an 


mer. 
(m) Perf. 21. 
L 2 
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tertain and pleaſe mankind. But for things of no 
uſe, or but little uſe, or of pernicious conſequence; 
either they have been much later thought of, and 
with great difficulty and perhaps danger too 
brought to paſs; or elſe they ſtill are, and per- 
| haps will always remain, exerciſes of the wit and 

Invention of men. 
Of this we might give divers inſtances : In ma- 
thematics, about "Spring the circle (n); in me- 
| chanics, 


(a) Although the quadrature i the circle hath in former ages 
exerciſed ſome of the greateſt mathematical wits, yet nothing 
has been done in that way ſo conſiderable, as in and ſince the 
middle of the laſt century; when in the year 1657, thoſe very 
ingenious and great men, Mr. William Neile, and my Lord 
Brounker, and Sir Chriflopher Wren afterwards, in the ſame 
year, geometrically demonſtrated the equality of ſome curves 
to a ſtrait line. Soon after which, others at home, and abroad, 
did the like in other curves. And not long afterwards, this 
was brought under an analytical calculus : The firſt ſpecimen 
whereof that was ever publiſhed, Mr. Mercator gave in 1688, 
in a Demonſtration of my Lord Brounker”s Quadrature of the 
Hyperbola, by Dr. Wallis's reduction of a fraction, into an in- 
finite ſeries by diviſion. But the penetrating genius of Sir 
Iſaac Newton had diſcovered a way of attaining the quantity 
of all quadruple curves analytically, by his method of fuxions, 
ſome time before the year 1668,' as I find very probable from 
an hiftorical account, in a long letter of Mr. Collins, written in 
his own hand, and {ent to Richard Townley, eſq. of Lancaſhire, 
whoſe papers are in my hands. In that letter, Mr. Collins 
faith, that in September 1668, Mr. Mercator publiſhed his Lo- 
garithmotechnia, one of which he ſoon. ſent to Dr. Barrow, who 
thereupon fent him up ſome papers of Mr. Newton's [now Sir 
Tſaac] ; by which, and former communications made thereof by the 
author to the Doctor, is appears, that the ſaid method was invented 

ſome 
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chanics (o), about the art of flying; and in navi- 
gation, about finding the longitude. Theſe things, 
although ſome of them in appearance innocent, 
yea perhaps very uſeful, yet remain for the moſt 
part ſecret; not becauſe the diſcovery of moſt of 
them is more impoſſible or difficult than of many 
other things which have met with a diſcovery; 
nor is it for want of man's diligence therein, or 
his careful purſuit and enquiry after them (for 
perhaps, nothing already diſcovered hath been 
more eagerly ſought after); but with much better 
reaſon (I am ſure with greater humility and mo- 
deſty) we may conclude it is, becauſe the infinitely 
wiſe Creator and Ruler of the world hath 
been pleaſed to lock up theſe things from man's 
underſtanding and invention, for ſome reaſons beſt 
known to himſelf, or becauſe they might be of ill 
b e and dangerous rr b b 

A3 


Pa” gears before by the ſaid Mr. Newton, and generally applied. 
And then he goes on to give ſame account of the method; 
what it performs in the circle, &c. ; what Mr. Gregory had 
done in that kind, who intended to publiſh ſomewhat in Latin 
about it, but would not anticipate Mr. Newton, the firſt inventor 
thereof; with much more of this nature. The deſign, I find, 
of that indefatigable promoter of mathematics, Mr. Collins, 
was to acquaint Mr. Townley, in his letter, with what had 
been done, and to get the aſſiſtance of that ingenious gentle 
man towards the completing a body of Algebra. 

(e) I do not mention here the perpetual motion which hath 
exerciſed the mechanical wits for many ages; becauſe it is a 
thing impoſſible, if not a contradiQion : as the Werd 
mended Dr. Clarke alferts in Nolan. Phyſ. P. 133. N 


L 3 
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As in all probability the art of flying would 
particularly be; an art which in ſome caſes might 
be of good wy as to the geographer and philoſo- 
pher ; but in other reſpects might prove of danger- 
ous and fatal conſequence; As for inſtance,” by 
putting it in man's power to diſcover the ſecrets 
of nations and families, more than is conſiſtent 
with the peace of the world for man to know; 
by giving ill men greater opportunities to do miſ-. 
chief, which it would not lie in the power of others 
to prevent; and as one (ↄ) obſerves, by making 
men leſs ſociable : + For upon every true or- falſe 
* ground of fear or diſcontent, and other occa- 
& ſions, he would have been fluttering away to 
c ſomèe other place; and mankind, inſtead of co- 
* habiting in cities, would, like the eagle, have 
e built their neſts upon rocks.” ; 

That this is the true reaſon of theſe matters, is 
manifeſt enough from holy ſcripture, and rea- 
ſon () alſo gives its ſuffrage thereto. The /7rip+ 
ture expreſsly tells us, that every good gift, and 
every perſeſt gift, is from above, and cometh down 
from the Father of Lights, St. James, i. 17. Solomon, 
Prov. ii. 6. faith, The Lord giveth wiſdom ; out of | 
hit mouth cometh knowledge and underſtanding. And 

Elibu is very expreſs, Job, xxxii. 8, But there 

52 is 


00 Grew's Cofmol. Sacr. L i. e. 5. ſect. 25. 


() Nemo igitur vir magnus ſine aliquo affiatu divino unquars 
ſuit. There never was any great man without a certain por - 
tion of divine inſpiration.” —>Cic. de Nat. Deor. I. 2. c. 66, 
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is a Spirit in man, and the inſpiration of the Al. 
mighty giveth. them under ftanding, [von Taropa apts 
ier N didnt 1 as the LXX render it, the inſpira- 
tus, the aflatus of the Almighty, is their inſtructor, 
miſtreſs, or teacher. And in ſeripture, not only the 
more noble, ſuperior acts of wiſdom or ſcience, 
but much inferior alſo, bear the name of wiſdom, 
knowledge, and underitanding, and are aſcribed 
unto -GOD. It is well known that Solomon's 
wiſdom is wholly aſcribed unto. GOD; and the 
wiſdom and underſtanding which GOD 5s ſaid to 
have given him, 1 Kings, iv. 29. is particularly ſet 
forth in the following verſes, by his great ſkill in 
moral and natural philoſophy, in poetry, and pro- 
bably in aſtronomy, geometry, and ſuch other of 
ihe politer ſciences, for which Egypt and the 
eaſtern nations were celebrated of old (r): And 
Solomon's ; wiſdom excelled the wiſdom, of all. the 
children of the Eaſt country, and all the. tuiſdom of 
Egypt. For he was. wiſer than all men, than Ethan, 
Dc. And he ſpake 3000. proverbs : and his. ſongs 
were 1005. And he ſpake f trees from the-cedar 
to .the- Hep off the 'wall- (4; 6 of all ſorts. of 
plants); alſo f beaſts, fowl, creeping (things and 
Men | 8⁰ likewiſe wy oven 1 t and his 
three 


60 Egypt, and ſome of hy eaſter nations, are ie hledraged for 
their kill in polite literature, both in ſcripture and profane 
{tory : Job was of thoſe parts; fo were the; Leg, and 'y9's 
the Brachmans and Gymnoſephiſts. Mo er aud Daniel had their 
education in thoſe parts: And Pythagoras, Democritus, and 
others, travelled into thoſe parts for the ſake of tlieir leaming. 


1 4 
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' three companions, is aſcribed unto GOD, Dan. i. 
17. As for theſe four children, God gave them 
knowledge, and fhill in all learning and wiſdom'; and 
Daniel had wnder/tanding in all wifions and dreams. 
And accordingly in the next chapter, Daniel ac- 
knowledgeth and praiſeth God, v. 20, 21. Da- 

niel anſwered and ſaid, Bleſſed be the name of 
God for ever and ever, for wiſdom and might are 
his. He giveth wiſdom unto the wiſe, and knowledge 


an 
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44 to them that know underſtanding. But not only 
M0 {kill in the ſuperior arts and ſciences, but even in 
bf the more inferior mechanic arts, is called by the 
A ſame names, and aſcribed unto GOD: Thus for 
1 | the workmanſhip of the tabernacle, Exod. xxxi. 2. 
W to v. 6. See, I have called Bezaleel; and I have 
5 Filled him with the ſpirit of God, in wiſdom, and in 
U underſtanding, and in all manner of workmanſhip : 
3. To deviſe cunning works, to work in gold, filver, 
ib and braſs ; and in cutting of tones to ſet them ; and 
| in carving of timber, to work in all manner of work- 
: manſhip. So the ſpin/ſters, weavers, and other 


crafts-people, are called wiſe-hearted, Exod. xxxiv. 
10. 25, and other places. And in Exod. xxxvi, 1, 
&c. the LORD is ſaid to have put this wiſdom in 
them, and underſtanding to know how to work all 
theſe manner of works, for the ſervice of the ſanc- 
tuary. And laſtly, to name no more inſtances, 
Hiram, the chief architect of Solomon's temple, is 
in 1 Kings, vii. 14. and 2 Chron. ii. 14. called a 
cunning man, filled with wiſdom and under/tanding, 
to n in gold, filver, braſs, iron, ſtone, timber, 

Wk + 1 purple, 
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purple, blue, fine linen, and crimſon ; alſo to grave, 
and find out every device which ſoould be pat ts 
bim. 

Thus doth the word of God aſcribe the contri- 
vances and crafts of men, to the agency or influ- 
ence of the Spirit of God upon that of man. And 
there is the ſame reaſon for the variety of genii or 
inclinations of men alſo; which from the ſame ſcrip- 
tures may be concluded to be a defignation and 
tranſaction of the fame almighty Governor of the 
world's affairs. And who indeed but HE could 
make ſuch a divine ſubſtance, endowed with thoſe 
admirable faculties and powers as the rational 
ſoul hath; a being to bear the great Creator's 
vicegerency in this lower world, to employ the 
ſeveral creatures, to make uſe of the various ma- 
terials, to manage the grand buſineſſes, and to 
ſurvey the glories of all the viſible works of God; 
a creature, without which this lower world would 
have been a dull, uncouth, and deſolate kind of 
globe? Who, I fay, or what leſs than the infinite 
GOD could make ſuch a rational creature, ſuch a 
divine ſubſtance as the ſoul? For if we ſhould 
allow the atheiſt any of his nonſenſical ſchemes, 
the Epicurean his fortuitous concourſe of atoms, 
or. the cee (s) his created matter put in mo- 

tion; 


60 As we we not. to c nN fo, far be it from me 
to detract from ſo great a man as monfieur Cartes was; whole 
principles, although many have perverted to atheiſtical pur- 
. 
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tion; yet with what tolerable ſenſe could he, in 
his way, produce fuch a divine, thinking, ſpeak.- 
ing, contriving ſubſtance as the ſoul is ; endowed 
exactly with ſuch faculties, power, and diſpoſitions 
as the various neceſſities and occaſions of the 


world require from ſuch a creature? Why ſhould 


not rather all the acts, the diſpoſitions and contri. 
vances of ſuch a creature as man, if made in a 
mechanical way and not contrived by God, have 
been the ſame? Particularly, why ſhould he- not 
have hit upon all contrivances of equal uſe, early, 
as well as many ages ſince? Why not that man 
have effected it, as well as this, ſome thoufands 
of years after? Why alſo ſhould not all nations 
and all ages (7) improve in every thing, as well 
pect; yet I am unwilling to believe he was an atheiſt; ſince in his 
Principia Philoſophie, and other of his works, he vindicates 


| himſelf from this charge; and frequently ſhews, ſeemingly, a 
great reſpect for religion: beſides, that many of his ſuſpicious 


opinions are capable of a favourable i interpretation, which will 


make them appear in a better form : Thus when he diſcardeth 


Final'Caufes from his philoſophy, it is not a denial of them; 
but only excluding the canſideration of them for the ſake of fret 
philoſophiſing ; it being the bufineſs of a divine; rather than a 
philoſopher, to treat of them, 

(%) For ages of learning and ignorance, we may compare the 
preſent and ſome of the ages before the Reformation. 'The 


laſt century, and the few years of this, have had the happineſs 


to be able to vie with any age for the number of learned men of 

all profeſſions, and the improvement made in all arts and ſci- 

ences : too many, and too well known to need a ſpecification. 
But for ignorance, we may take the ninth age, and ſo down | 


to the Reformation z even as low as queen Zhizabeth, although 
| learning 
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as this or that age or nation (u) only? Why 
ſhould the "I the OT the Perſians, or 
' , 4 i 8 the 


learving began to \ Rourith 3 ; yet we way gueſs * matter 
ſtood, even among the clergy, by her 53 injun#. No. 15 59. 
Such as are but mean readers, ſhall peruſe over before, oncé or 
tavice, the chapters and homilies, to the intent they may read to the 
better underſtanding of the people, the more encouragement of godli- 
16%. Spar. Collect. p. 82. But this is nothing, in compariſon 
to the ages before, when the monk ſaid, Grecum non oft lg 
« It is Greek, and is not to be read;“ or as Eſpencæur more 
elegantly hath it, Grec? noſe ſuſpeFum, Hebraice prope hereticum 
t is a ſuſpicious thing to underſtand Greek, but to know 
Hebrew is almoſt ' a hereſy.” Which ſuſpicion, (faid” the 
learned Hakemwill,) Rhemigius ſurely was not guilty of in com- 
menting upon difſamatur, 1 Theſ. i. 8. who ſaith, that St. Paul 
ſomewhat improperly put that for droulgatuz, not being aware 
that St. Paul wrote in Greet, and not in Latin. Nay, ſo great 
was their ignorance, not only of Greek, but of Latin too, that 
a prieſt baptized in nomine Patria, & Fiha, Spiritua Santa. Ano- 
ther ſuing his pariſhioners for not paving the church, proved it 
from Fer. xvii. 18. Pav#ant illi, non paveam ego. Some di- 
vines in Eraſmus's time undertook to prove heretics ought to 
be burnt, becauſe the Apoſtle ſaid, hereticum devita, Two 
friars diſputing about a plurality of worlds, one proved it from 
annon decem ſumt fucti mundi? The other replied, Sed ubi ſunt 
novem ? And notwithſtanding their ſervice was read in Latin, 
yet ſo little was that underſtood, that an old prieſt in Hen. VIII. 
read Mumgf, mur Domine, for Sumpſimus : And being admoniſh- 
ed of it, he ſaid, he had done ſo for thirty years, and would 
not leave his old Mumpfimus for their new 1 v 
Hahew. Apol. I. 3. c. 7. ſect. 2. 
(u) There is (it ſeems) in wits and arts, as in all things befide 
a kind of circular progreſs : They have their birth, their growth, 
their flouriſhing, their failing, their fading ; and within a while 
after, their reſurrection and reflouriſhing again. The arts flou- 
riſked for a long time among the Perſians, the Chaldeans, the 
Egyptians. 


t 


156 OF MAN'S INVENTION. B. v. 


the Egyptians of old, ſo far exceed thoſe of the 
_ fame nations now? Why the Africans and Ame. 
ricans ſo generally ignorant and barbarous, and 
the Europeans, for the moſt part, polite and culti. 
vated, addicted to arts and learning? How could 
it come to paſs, that the uſe of the magnet (ww), 


printing, 


Ravyptians— Bot afterward: the Grecians got the fart of them, 

and are now become as barbarous themſelves as formerly 

they eſteemed all beſides themſelves to be. About the birth of 

 Chrift, learning began to flouriſh in /taly, and ſpread all over 
Chriftendom ; till the Goths, Hunt, and Vandals ranſacked the 
/ |  Itbrarics, and defaced almoſt all the monuments of antiquity ; 
ſo that the lamp of learning ſeemed to be put out for near the 

| {pace of 1000 years, till the firſt Manſor, king of Africa and 

Spain, raiſcd up, and ſpurred forward the Arabian wits, by 

great rewards and.encouragements. Afterwards Petrarch open- 

ed ſuch librarics as were undemoliſhed. He was ſeconded by 
Boceace, and John of Ravenna, and ſoon after by Aretine, Phi- 

Elpbut, Falla, &c. And thoſe were followed by Eneas Syl- 

vius, Angelus Polittanus, Hermolaus Barbarus, Marſilius Ficinus, 


* —=yY _ N - = + _ = * * boy Gal — mo — > he — = . 
N x Ge = * o - * 22 12 *— * » —— — - A 4 > N . — F ” þ 
" — 5 = \ WIE) - ds r . Fl * N 2 * »: PAS * 2 | 8 ” WET » "RF = N 2 —=> F.-42 d 4 F CD Fe 992 2 
——__ > — . wt. _ - * = —2 — : — — . - \ ET. : EY a ye TC 
N 2 228 ** , 8 0 ; 5 l * 8 - — 2 7 2 — : - _ = R . 
2 1 ” K £ * 4 a I F 0 ewes — 1 ae Sag * 8 0 RY. a 
= * K. > wi rr ho #6 2 * - 9 * 8 A & n % —_— > 12 „ — 8 we z * * 7 0 * "tk 
2 = b — — an dats * = — 3 — — — 7 wt 2” - 2 2 . - — — 8 * 9 _ x — <* _— - —ES of ac > — %\ 
= = — - 7 2 = — — — — — £ — a S . p = = " * 
— 1 A — — —— — == — * — —-— 5 — et 4 r S — — — - +» _ "WE 3 
Pe N 1 * wv & - > 
: > : R va = Sa " . uh. — 


od and Joh, Picus of Mirandula. Theſe were backed by Rud. 
| ＋ j Agricola, Reuchlin, Melanhon, Foach. Camerarius, Wolphlaziug, 
1 70 Beat. Rhenanus, Germans: By Eraſmus of Rotterdam : Vives a 
* Spaniard : Bembus, Sadoletus, Eugubinus, Italians: Turnebus, 
144 Muretus, Ramus, Pitheus, Budeus, Amiot, Scaliger, French- 


men: Sir Tho. More and Linaler, Engliſhmen, And about 
this time, even thoſe northern nations yielded their great men: 
Denmark yielded Olaus Magnus, Holfter, Tycho Brahe, and He- 
mingius ; and Poland, Hofius, Frixius, and Crumerus. But to 
name the worthies that followed theſe, down to the preſent 
time, would be endleſs, and next to impoſſible, See therefore 
Hale will's Apolog. I. 3. c. 6. ſect. 2. 

- (ww) Dr. Gilbert, the moſt learned and accurate writer on 
the Magnet, ſhews, that its attra#ive virtue was known as early 
as Plaio and Ariſtotle ; but its direction was a diſcovery of later 

| ages. 
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printing (), clocks (y), teleſcopes (2), and an hun- 
dred things beſides, ſhould eſcape the diſcovery of 

Archimedes, 


ages. He faith, Superiori evo 300 aut. 400 labentibus amis, 
motus magneticus in Boream & Auſtrum repertus, aut ab hominibus 
rurſus recognitus fuit.— About 300 or 400 years ago, the mo- 
tion of the magnetic negdle, and its direction to the north and 
ſouth, was either diſcovered, or the knowledge of the fact re- 
vived.” —De Mag. I. 1. c. 1. But who the happy inventor ot 
this lucky diſcovery was is not known. There is ſome, 
not inconfiderable, reaſon to think our famous countryman, 
Rog. Bacon, either diſcovered, or at leaſt knew of it. But for 
its uſe in navigation, Dr. Gilbert faith, In r:gno Neapolitane 
Melphitani omnium primi (uti ferunt ) pyxidem inflrucbant nauticam. 

—edoi a cive quodam Jol. Goia, A. D. 1300, ibid.—* In the 
kingdom of Naples the people of Amalphi were the firſt who 
(as it is ſaid) conſtructed the mariners compaſs : They were 
taught by one Jol. Goia.“ If the reader hath a mind to ſee 
the arguments for the invention, being as old as Solomon's or 
Plautus's time, or of much younger date, he may conſult 
Hakewill, ib. c. 10. ſe#. 4. or Purchas __ I. 1. e. k 
ſect. 1. 

As to the magnetic variation, Dr. Giltert attributes the ai. 
covery of it to Sebaſtian Cabott. And the inclination of dipping 
of the needle, was the diſcovery of our ingenious Rob. Norman. 
And laſtly, the variation of the variation was firſt found out 
by the ingenious Mr. H. Gellibrand, aſtr. prof. of Greſham Col. 
about 1634. Vide Gellibr. Diſc. Math. on the Variation of 
the Mag. Need. and its Variat. Anno 1635. 

But fince that, the before-commended Dr. Halley, havieg' 
formerly, in Philoſ. Tranſ. No. 148, and 195, given a pro- 
bable hypotheſis of the variation of the compals, did in the 


year 1700, undertake a long and hazardous voyage, as far as 
the ice near the ſouth pole, in order to examine his ſaid hy- 
potheſis, and to make a ſyſtem of the magnetical variations: 

Which being ſoon after publiſhed, has been ſince abundantly. 
| confirmed 
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Archimedes, Anaximander, Anaximenes, Pojidonius, 
or other great virtuoſo's of the early ages, whoſe 
contri. 


confirmed by the French, as may be ſeen in ſeveral of the late 
Memoiren de Phyſique & de Mathematique, publiſhed by the 
French Academie des Sciences. 


To theſe diſcoveries, I hope the reader will excuſe me, if - 
add one of my own, which I deduced ſome years ago, from 
ſome magnetical experiments and obſervations I made; which 
diſcovery I alſo acquainted our Royal Society with ſome time 
fince, viz. that as the common horizontal needle is continually 
varying up and down towards the E. and W., ſo is the dipping- 
needle varying up and down towards or fromwards the zenith, 
with its magnetic tendency, deſcribing a circle round the pole 
of the world, as I conceive, or ſome other point. So that if 
we could procure a needle ſo nicely made, as to point exactly 
according to its magnetic direction, it would, in ſome certain 
number of years, deſcribe a circle, of about 13 gr. radius 
round the magnetic poles northerly and ſoutherly. This I have 
for. ſeveral years ſuſpeQed, and have had ſome reaſon for it too, 
which I mentioned three or four years ago at a meeting of our 
Royal Society ; but I have not yet. been ſo happy to procure a 
tolerable good dipping-needle, or other proper one to my mind, - 
to bring the thing to ſufficient teſt of experience, as in a ſhort 
time I hope to do, having e hit upon a contrivance that 
may do the thing. 


(x) It is uncertain who was the inventor of the art of print- 
2 ing; every hiſtorian aſcribing the honour thereof to his own - 
city or country. Accordingly, ſome aſcribe the invention of it 
to John Guttenburg, a knight of Argentine, about 1440, and 
ſay, that Fauſtus was only his aſſiſtant. Bertius aſcribes it te 
Laurence John, of Haerlem, and ſaith, Fuſt or Fauſt ſtole from 
him both his art and tools. And to name no more, ſome at- 
tribute it to John Fuft or Fauſt, and Peter Schoeffer (called by 
Fuſt, in ſome of his imprimaturs, Pet. de Gerneſhem- puer meus }. 
But there is now to be ſeen at Haerlem, a book or two printed 
by. 
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contrivances of various engines, ſpheres, clepſy- 


dræ, and other curious inſtruments, are record- 
ed? 


by Lau Koſter, before any of theſe, wiz. in 1430 and in 1432. 
(See Mr. Ellis's Letter to Dr. Tyſon i in Phil. Tranſ. No. 286.) 
But be the firſt inventor who he will, there is, however, great 
reaſon to believe the art received great improvements from 
Fauſt, and his ſon-in-law Schoeffr, the latter being the inventor 
of metalline types, which were cut in wood before, firſt in 
whole blocks, and afterwards in ſingle types or letters. See 
my learned friend Mr. Wanley's Obſervations in Phileſ. Tran. 
Nos. 288 and 310. 

(y) Concerning the antiquity and invention of clocks and 
clock work, I refer the reader to a little book, called The Arti- 
cia! Clockmaker, chap. 6. where there is ſome account of 
the ancients inventions in clock-work, as Archimedes, Sphere, 
Crefibius's clock, &c. 


(z) The invention of teleſcopes, Hieron. Syrturus gives this ac- 


count of, Prodiit anno 1609, ſeu genius, ſeu alter vir adhuc © 
incognitut, Hollandi ſpecie, qui Middleburgi in Zelandid convenit + 


Joh. Lipperſein.— Fuſſit perſpicilla plura tam cava quam convexa 
conſici. Condifo die rediit, abſolutum opus cupiens, atque ut flatim 
habuit pre manibut, bina ſuſcipiens, cavum ſcil. & convexum, unum 


& alterum oculo admovebat, & ſenſim dimovebat five ut pundtum 


concurſut, ſive ut artificts opus probaret, poſlea abiit.  Artifex, in- 
genii minim? expers, & novitatis curioſus cepit idem facere & imi- 
tari.— There appeared in the year 1609, a certain unknown 
ſtranger of the name of John Lipperſein, who came to Middle- 
burg in Zealand, and ordered ſeveral glaſſes to be made, both 
convex and concave. He returned at the appointed time to 
receive them when finiſhed, and taking up two of them, viz. a 
concave and a convex, he held them up to his eye, gradually 
removing the one from the other, as if either to find the point 
of their concourſe, or to prove the work of the artificer. Then 
he went away. The artiſt, who did not want genius, 
ſtruck. with the curioſity and novelty of the thing, began to 
make others and try the ſame experiments with ety — 
Fide Muſ. Worm. J. 4. e. 7. 2 2 
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ed (aa)? And why cannot the preſent or paſt 
age, ſo eminent for polite literature, for diſ- 


(aa) Among the curious inventions of the ancients, Archy. 


tar's dove was much famed ; of which Aul. Gellius gives this ac- 
count: Scripſerunt ſimulachrum columbe & ligno ab Archytd ra- 
tione guddam diſciplindque mechanicd faftum, woldſſe : ita erat 
ſeilicet libramentis ſuſpenſum, & aurd ſpiritis incluſ4 utque occult 
eoncitum.—* They write, that Archytas made the figure of a 
dove of wood, which, by ſome mechanical contrivance, could 
fly. It was dextrouſly poiſed and balanced, and was moved 
by the impulſe of the air that was incloſed in it.” —No8. Attic, 
I. 10. c. 12. The ſame eminent Pythagorean philoſopher (as 
Favorinus in Gellius calls him) is by Horace accounted a noble 
geometrician too, ; 

Te maris & terre, numeroque carentis arene 

Menſorem, Archyta— 

« Thou, who couldſt ſcan the earth and ocean's bound, 

% And tell the countleſs ſands that ſtrew the ſhore, 

« Archytas.” 

Among the reſt of his inventions, children's rattles are 
aſcribed to him. Ariflotle calls them Ag madlayy, Polit. 8. 
| 4. e. Archytas's rattle. And Diogenianue, the Grammarian, 
gives the reaſon of his invention, *Agyvre mhatayn imi Twy 
&c. That Archytas“ f rattle war to quiet children; for he hav- 
ing children, contrived the rattle, which he gave them to prevent 
their tumbling [lac other things about the houſe. 

To theſe contrivances of Archytat, we may add Rei 
nus's wooden eagle, which flew forth of the city aloft in the air, 
met the emperor a good way off, coming towards it, and having 
ſaluted him returned again, waiting on him to the city gates. Alſo his 
iron Ay, which at a feaſt flew forth off his hands, and taking a round, 
returned thither again. Vide Hakewill, ubi. ſupr. c. 10. ſe8. 1. 

As to other inventions of the ancients, ſuch as of letters, 
brick, and tiles, and building houſes with the ſaw, rule, and 
plumber, the lath, auger, glue, &c. alſo the making braſs, 
gold, and other metals; the uſe of ſhields, ſwords, bows, and 
arrows, boots, and other inſtruments of war; the pipe, harp, 
and other muſical inſtruments, the ling of ſhips and naviga- 

tion, 
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buſinefſes (perhaps beyond any known age of the 
world; why cannot it, I ſay,) diſeover thoſe hidden 
quaſita, which may probably be reſerved for the 
diſcovery of future and leſs learned generations? 

Of theſe matters, no ſatisfactory aceount ean be 
given by any mechanical hypotheſis, or any other 
way, without teking in the ſuperintendence of che 
great Creator and Ruler of the world; who often- 
times db manifeſt nn ſome of the moſt 


2 cCionſiderable 


tion, and many other things beſides ; 1 inventors of theſe (as 
reported by ancient heathen authors) may be Lamar met 
with in Plin. Nat. Hiſt. I. 5. c. 56. 

But in this account of Pliny we may obſerve dm aaa. 
cients (even the Romans themſelves i in ſome meaſure) had their 
accounts of theſe matters, VIZ. from the fabulous Greeks, who 
were fond of aſctibing every thing to themſelves. The truth is 
(faith the moſt learned biſhop Siillingfleet) there is nothing in the 
world uſeful or beneficial to mankind, but they have made a ſhift to 
find the author of it among themſelves. I, aue enquire. after the ori- 
ginal of agriculturey we are told of Ceres and Trigtolymusy, if of 
paſturage, wwe are told of an Arcadian Pan ; if of wine, wwe pre. 
ently hear of a Liber Pater; if of iron \inflruments, then tobe but 
Vulcan; if of muſic, none like to Apollo: F we preſs them then 
with the hiſtary of other nations, they are as well provided here if 
wwe enquire an account of Europe, Alia, or Lybia ; for the firſt, we 
are told a fine flory of Cadnius's Her; for the ſecond, of Prome- 
theus's mother of that name ; and for the third, of a daughter of 
Epaphus. And ſo the learned author goes on with other par- 
ticular nations, whick they boaſted themſelves to be the founders 
of. Only the grave Athenians thought ſcorn to have any father af- 
Jigned them; their only ambition was to be accounted Aborigines & 
genuini terre. But the ignorande and vanity of the Greet hiſtory, | 
that learned author hath ſufficiently refuted. Vide Stilling. 
Orig. Sacr. Part. I. b. 1. c. 4. 
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conſiderable of thoſe works of men, by ſome re- 
markable tranſactions of his providence, or by ſome 
great revolution. or other happening un the world 
thereupon. Of this I might inſtance in the inven- 
tion of Printing (bb), ſucceeded firſt by a train of 
learned men, and the revival of learning, and ſoon 
after that by the Reformation, and the much greater 
improvements of learning at this day. But the 
moſt conſiderable inſtance I can give is, the pro- 
greſs of Chriſtianity, by means of the civiliſed diſ- 
poſition, and large extent of the Roman empire. 
The latter öf which, as it made way for human 
power; ſo the former made way for our maſt ex» 
cellent religion into the minds of men. And ſo 1 
hope, and earneſtly pray, That the Omnipotent and 
all-wiſe Ruler of the world will tranſact the affairs 
of our moſt holy religion, ere it be long, in the 
| heathen world; that the great improvements made 
in the laſt, and preſent age, in arts and ſciences, in 
navigation and commerce, may be a means to tranſ- 
port our religion, as well as name, through all the 
nations of the earth. For we find that our culture 
of the more polite and curious ſciences, and our 
great improvements in even the mechanic arts, 
have already made a way for us into ſome of the 
largeſt 


(45) Whether printing was invented in 1440, as many ima- 
gine, or was ſooner practiſed, in 1430, or 1432, as Mr. Ellis 
account of the Dutch inſcription in Phil. Tranſ. No. 286. doth 
import; it is however manifeſt, how great an influence (as it 
was natural) this invention had in the promoting of learning ſoon 
afterwards, mentioned before in note (x). After which followed. 
the Reformation about the year 1517. O'S 
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largeſt and fartheſt diſtant nations of the earth ; 
particularly into the great empire of China (cc). 
And no, before I quit this ſubject, I cannot but 

make one remark, by way of practical inference, 
from what has been laſt ſaid ; and that is, ſince it 
appears that the' ſouls of men are ordered, diſpoſed 
and actuated by God, even in ſecular, as well as 
ſpiritual Chriſtian acts; a duty ariſeth thence on 
every man, to purſue the ends, and anſwer all the 
deſigns of the Divine Providence, in beſtowing his 
gifts and graces upon him. Men are ready to ima» 
gine their wit, learning, genius, riches, authority, 

and ſuch like, to be works of nature, things of 
courſe, or owing to their own diligence, fubtilty, 
or ſome ſecondary cauſes; that they are maſters of 
them, and at liberty to uſe them as they pleaſe, to 


(en The Cline being much addifed to judicial aftrology, 
are great obſervers of the heavens, and the appearances in them. 
For which purpoſe they have an obſervatory at Pelin, and five ma- 
thematieians appointed to watch every night; four towards the 
four quarters of the world, and one towards the zenith, that no- 
thing may cſcape their obſervation. Which obſervations are the 
next morning brought to an office to be regiſtered. But notwith- 
ſtanding this their diligence for many ages, and that the empe- 
tor hath kept in his ſervice above 100 perſons to regulate the 
kalendar, yet are they ſuch mean aſtronomers, that they owe the 
regulation of their kalendar, the exactneſs in calculating eclipſes, 
Sc. to the Europeans ; which renders the European mathemati- 
cians fo acceptable to the emperor, that father Yerbieft, and 
divers others, were not only made principals in the obſervatory, 
but put into places of great truſt in the empire, aud had the 
greateſt honours paid them at their deaths. Vide Le Comte 

Mem. of China. Letter zd, &c. | 
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gratify their luſt or humour, and ſatisfy their de- 
praved appetites. But it is evident, That theſe 
things are the gifts of God, they are ſo many ta- 
lents entruſted with us by the infinite Lord of the 
world, a ſtewardſhip, a truſt repoſed in us; for 
which we muſt give an account at the day when our 
Lord ſhall call; according to the parabolical re- 
preſentation of this matter by our bleſſed Saviour, 
Matt. xxv. 14. | 
Our duty then is not to abuſe theſe gifts of God, 
not to neglect the gift that is in us, not to hide our 
talent in the earth; but as St. Paul exhorteth Ti. 
mothy, 2 Tim. i. 6. we muſt tir up the gift of God 
which is in us, and not let it lie idle, concealed or 
dead; but we muſt avaZwnupiy ro' yapropa, blow it 
up, ond enkindle it, as the orginal imports z we muſt 
improve and employ our gift to the glory of the 
_ giver; or in that miniſtration, that uſe and ſervice 
of the world, for which he gave it. Our ſteward- 
ſhip, our craft, our calling, be it that of ambaſſadors 
of Heaven, committed to us, as it was to Timothy (dd), 
by the laying on of hands; or it be the more ſecu- 
lar buſineſs of the gentleman, tradeſman, mechanic, 
or only ſervant ; nay, our good genius, our propen- 
ſity to any good, as ſuppoſe to hiſtory, mathema- 
tics, botany, natural philoſophy, mechanics, Ec. 
I fay, all theſe occupations, in which the providence 
of God hath engaged men, all the inclinations to 
which his ſpirit hath diſpoſed them, ought ta be 
diſcharged with that diligence, that care and fidelity, 
that 


(4d) 1 Tim. iv. 14. 2 Tim. i. 6. 


0 
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that our great Lord and Maſter may not ſay t 

as was ſaid to the unfaithful ſteward, Luke xvi. 2. 
Give an account of thy ſtewardſhip, for thou mayęſt be 
no longer fleward; but that he may fay, as tis in 
the parable before cited, Matth, xxv. 21. Well done 


thou good and faithful ſervant, haſt been faithful 
over @ few things, I will Ce many 

things, enter thou into 1 2 th Lord. Since 

now the caſe i is thus, let us be pe uaded to follow 
Solomon's advice, Ecelef, ix. 10. Whatever thy b 
findeth to do, do it with thy might (e) : 6 „Lay ho 
on every occaſion that preſents itſelf, andi improve 

dit with the utmoſt diligence ; uſe now.is the 

« time of action, both in the ployments of the 
« body, and of the mind; now is the, ſeaſon of 
4 ſtudying either arts and ſciences; or wiſdom and 
- virtue, for which thou wilt have no opportunities 
* in the place whither thou art going in the other 
* world. For there is no work, nor device, \ nor 
6c My Bag nor n in the graue N thou 
c 18% 94.“ . 
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Of Man's Body, particularly in Pre, 
AVING thus, as briefly as well I could, qevehbt 
the Soul, let us next take a view of mans Body. 
Now here we have ſuch a multiplicity of the a 
exquiſite workmanſhip, and of the beſt contrivance, 


that if we ſhould ſtriQly ſyrvey the body from head 
to foot, and ſearch only into the known parts (and 


many more lie undiſcovered) we ſhould find too 


large and tedious a taſk to be diſpatched.” f ſhall 
therefore haye time only to take a tranſient and ge- 
neral kind of view of this admirable machine, and 
that ſomewhat briefly | too, being prevented by 
others, particularly two excellent authors of our 
own (a), who have done it on the ſame account as 


myſelf. And the 
I. Thing that preſents itſelf to our vie x, is the 


erect poſture a) of man's body; which is far the 
moſt, 


(a) Mr. Ray, in his Wiſdom of God manifeſted in the Works of 
Creation, Part 2. And Dr. Cockburn's Eſſays on Faith, Part 
I. Eſſay 5. 

(b) Ad hanc providentiam Nature tam diligentem [of which he 

had been before ſpeaking] tamque ſolertem adjungi multa Poſunt, e e 
quibus intell; gatur, quante res hominibus a Deo, quamque eximiæ tri- 
bute ſunt ; qui primam eos huma excitatos, celſos & erefos conftituit, 
ut Deorum cognitionem, celum intuentes, capere paſſunt. Sunt enim 
# terrd homines non ut incole, atque habitatores, ſed quaſi ſpefatores 
ſuperarum rerum, atque caleftium, quarum ſpeaaculum ad nullum aliud 


cn. Hl  OF-Man's FOSTURE. 167 


moſt, if not the only commodious poſture ſor a ra- 
tional creature, for him that hath dominion over the 
other creatures, for one that can invent uſeful 
things, and practiſe curious arts. For without this 
erect poſture, he could not have readily turned him- 
felf to every buſineſs, and on every occaſion. His 
7 NT could not have been in fo great 
A es- 


genus 1 To theſe N of the tete 
care and providence of Nature, may be added many other facts 
equally demonſtrative of the high and valuable attributes which 
God has aſſigned to the human race. For the Dian | 
formed man thus raiſed from the earth, and erect in his ſtat 
that the contemplation of the heavens might lead him to the i in- 
telligence of their almighty Author. For thus peculiarly dil 
tinguiſheck is man from all other animals, that he ſeems leſs to be 
an inmate and inhabitant of this earth, than a contemplative 
ſpeQator of that celeſtial world which is on high.” —Cic, dt 
Nat: Deor. L. 2. c. 56. 

(e) Ut autem ſapientiſſimum animalium of n 
organa ſapienti animali convenientia. Non enim quia manus habyity 
| Profterea 'eftt ſapientiſſimum, ut Anaxagaras dicebat ; ſed quia ſa- 

piemiſimum erat, propter hoc manus habuit, ut reftiffems cenſuit Ariſlo- 
tele. Non enim manus ipſe hominem artes docuerunt, ſed ratio. Ma- 
nus autem ipſe ſunt artium organa, &c.—* As man is the wiſeſt 
of all animals, ſo the hands are the organs molt ſuited. to a being 
endowed” with wifdom. For man is not wiſe becauſe he has 
hands, as was. the opinion of Anaxagoras, but Nature gave him 
handy' becauſe he was endowed with wiſdom to make uſe. of 
them, as Ariſtotle more rightly thought. It was not his hands. 
that taught him the knowledge of the arts, but his reaſon ; the 
hands are no more than the inſtruments of the arts. Galen de 
L. Part. I. 1. c. 3. After which, in the reſt of this firſt book, 
and part of the ſecond, he confiders the particulars of the hand, in 
order to _—_ as he ſaith, ch. 5. Num eam onnino conflitie 
+ "WY « Whether 
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a readineſs to execute the commands of the will, and 
diba af the ſoul. Ws p N have been the 
11 ; „ +1 + 49THIBITD molt 


„ Whether the hand had not that "arti conformati jy be- 
eauſe it could/not have a better.” Dinoo a 1 
Of rhis part, (and indeed of the other wheres bodies) 
he gives 27 an account, that I confeſs I could not but ad+ 
mire the ſkill of that ingenious and famed heathen. For an ex- 
ample, (becauſe it is a little out of the way,) I ſhall pitch upon 
his account, of the different length of the fingers. Lib. 1. cap. 
24. The reaſon of this mechaniſm, he faith, þ is, That the tops 
of the ſingers may come to an equality, Cum magnas aliquas moles 
in circuitu comprehendunt, | & cum in fob humidum vel garpum cor- 
Pus conlinere conantur — Apparent vers in unam circuli circumferen- 
tiam convenire digiti quingue in actioni bene maxime quando 
exquifite ſphericum corpus comprehendunt.— * When they lay hold 
of and graſp circularly any large body; — when they endea- 
vour to contain in their cavity a liquid ſubſtance, or ſomething 
of ſmall bulk. But chiefly we may obſerve the five fingers 
meetingaas it were in the circumference of a circle when they 
embrace a body of a ſpherical figure,” And this evenneſy'of | 
the fingers ends, in graſping ſpherical, and other round bodies, 
he truly enough faith, makes the hold the firmer. And it ſeems 
a noble and pious deſign he had in ſo triftly ſyrveying the party 
of man? 8 body, which take 1 in his own. tranſlated. words, Cam 
multa namque : Mt apud veteres, tam medicos, guam philoſophos de 
utilitate particularum difſenſio { quidam enim corpora noftra nullius 
gratid MN. facda exi iſlimant, nullaque omnino arte; alii autem & ali- 
cujus gratid, , & artificieſe,— ) primum quidem tante hujus difſenfionss 
xprrn;por inventre Adu: : deinde wero & unam aliquam  univerſalem 
methodum conflituere, gud ingularum partium corporis, & eorum que 
illis accidunt utilitatem invenire poſſemus.—** I was ſtruck with 
thoſe diſputes among the antient phyſicians and philoſophers 
about the utility of the parts; for ſome maintained that our 
bodies were not conſtructed with a view to any final cauſe, nor 
was there any artiſice in their ſtructure, while others contended 
* s was ſufficient evidence of both. I gherefore applied 


myſelf 
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moſt prone, and incommodiouſly fituated of all ani- 
mals; but by this ſituation, he can caſt his eyes up- 
wards, downwards, and round about him ; he hath 
a glorious hemiſphere of the heavens (4), and an 


ae 12585 on ere (e), to PRA * as 


m {elf to find out, if polkble, A 
then endeavoured to eſtabliſh ſome general method for aſcertain- 
ing r 
which they are ſuſceptible.” —/bid. cap. 8. 
| {4) Pronague cum ſpectant animalia catera terram, 
7 homini ſublime dedit, celumque tueri 
Julſi, & ereftos ad ſidera tollere vultus. 
| Oyid, Metam. I. 1. cor. = 
Thus white the brute creation downward bend. A 
Their fight, and to their earthly mother tend, 
Man looks aloft, and with erected eyes * 
Beholds his own hereditary ſkies. Darpes. 


(e) If any ſhould be ſo curious, to deſire to n 
man's proſpect reacheth, by means of the height of his eye, ſup- 
poſing the earth was an uninterrupted globe; the method is a 
common caſe of right-angled plain triangles, where two fides, 
and an oppoſite angle are given: thus in plate M, fig-5. 11 
is the ſurface, or à great circle of the terraqueous globe ; C the 
centre, H CA ſemi-diameter, E the height of the eye; and for- 
aſmuch as I E is a tangent, therefore the angle at H is a right 
angle: ſo that there are given A C 398,386 miles, or 21,034,781 
Engliſh feet, (according to book ii. chap. 2. note (a) ;) CE the 
ſame length with the height of the eye, on the maſt of a ſhip, 
or at only a man's height, c. added to it; and E H C the op- 
poſite right angle. By which three parts given, it is eaſy to ſind 
all the other parts of the triangle. And firſt, The angle at C, in 
order to find the fide # E, the proportion is, as the fide C E, to 
the angle at ; ſo the fide / C, to the angle at E, which being 
— + 44-4 And 


then, 


e 
27 
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And as this erection of man's body is the moſt 
Lui eee ee 
dara od: mir viſian 


then, as ; the angle at Ei is to its copelits fide H 0, or c 4 7 as 
the angle at I is to its oppoſite fide CE; ſo the angle at C, to 
ts oppoſite fide E H, the viſible horizon. Or the labour may 


| be ſhortened, by adding together the logarithm of the ſum of the 


two 'given fides, and the logarithm of their difference; the half 
of which two logarithms, is the logarithm of the ide required, 
nearty. For an example, we will take the two ſides in yards, by 
reaſon ſcarce any table of logarithms will ſerve us farther. The 
ſemi-diameter of the earth js 9,01 1,594 yards; the height of the 
eye an en yaa * 14,023,190. 


of which fum is, - 1,1468468 
Lage, of two yards (the difference) i is , 3010300 
Sum of both logar. 14 — J.4478768 

The half fm, . 37239384 


is the logarithm of 5296 yards = three miles, which is the 


Sow» 11,49: 08h xo eee e ee eee 


ight. 


This would be tho diſtance, on a perfect globe, did the viſual 
rays come to the eye in a ſtrait line; but by means of the rare. 


ſactions of the atmoſphere, diſtant objects on the horizon ap- 
peur higher than really they are, and may be ſeen at a greater 


diſtance, eſpecially on the ſea; which is a matter of great uſe, 


efpecially to diſcover at ſea the land, rocks, Qt. and it is a great 
act of the Divine Providence, in the contrivance and conve- 
nience of the atmoſphere, which by this means enlargeth the 
viſible horizon, and is all one, as if the terraqueous globe was 
much larger than really it is. As to the height of the appa- 
rent above the true level; or, how much diſtant objects are 
raiſed by the refractions, the i ingenious and accurate gentlemen 
of the ' French Academy Royal have given us a table in their 
* of the Earth, An. 12. 


\. 
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viſion made for it, we find all done with maniſeſt |; 


deſign, the utmoſt art and ſkill being employed 
therein. To paſs by the particular conformation 
of many of the parts, the ligaments and faſteninga 
to anſwer this poſture ; as the faſtening, for inſtance, 
of the pericardium to the diaphragm, (which is pe- 


nature, manifeſting this poſture to be an act of 
deſign, ) let us ſtop a little at the curious fabric of 
the bones, thoſe pillars of the body. And how ary 
tificially do we find them made, how curiouſly 
placed from the head to foot! The wertebra of the 
neck and back- bone (g), made ſhort and compla- 
nated, and firmly braced with muſcles and tendons, 


for eaſy incurvations of the body; but withal for 


greater ſtrength, to ſupport the body's own weight, 


together with other additional weights it may have 


occaſion to bear, The thigh-bones and legs long, 
and ſtrong, and every way well fitted for the motion 
of the body. The feet accommodated with, a great 
nuunber of bones, curiouſly and firmly tacked toge - 
ther, (to which muſt be added the miniſtry-of the 
muſcles (5), to anſwer all the motions of the legs 
(Y See Book vi. chap. 5. note (g). T7 
13 See book iv. chap. 8, note (c) ; and Plate A, bg. 2. 
(2) The mechaniſm of the foot would appear to be wonders 
ful, if I ſhould deſcend to a deſcription of all its, parts; but that 
would be too long for theſe notes ; therefore a brief account, 
{molt of which I owe to the before commended Mr. Cheſelden,) 
may ſerve for a ſample ; in the firſt place, it is neceſſary the foot 
ſhould be concave, to enable us to Rand firm, and that the WO 


culiar to man (/); 1 ſay, paſſing by a deal-of this 


| 
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_ upright; and prevent its falling, by readily aſſiſti 
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and thighs, and at the ſame time to keep the body 


againſt every vacillation thereof, and with eaſy 
ready touches keeping the line of innexion and contre 


of gravity in due place and poſture (i); 10 06 
And as the bones are admirably . to prop; 


ſo all parts of the body are as incomparably placed 


to poiſe it. Not one fide too heavy for the other; 
but all in nice equipoiſe: The ſhoulders, arms, and 
fide equilibrated on one part; on the other part the 
viſcera of the belly counterpoiſed with the weight 
of the ſcapular part, and that n Fer dg Nets 
behind. 

And laſtly, To all this we may a4 the wonder · 


| ful concurrence, and miniſtry, of the prodigious 


| erer 


and dba tas i we ſtand or 
walk. In order hereunto, the long flexors of the toes croſs one 
another at the bottom of the foot, in the form of a St. Andrew's 
croſs, to incline the leſſer toes towards the great one, and the 
great one towards the leſſer.” The bort flexort are chiefly con · 
cerned in drawing the toes towards the heel? The tranſverſalir 
gedit draws the outſides of the foot towards each other; and 

being inſerted into one of the ſeſamoid bones of the great toe, di- 
verts oF power of the abdufor muſcle, falſely ſo called, and makes 
it become a flexor. And laſtly, The peroneus longus runs round 


the outer ankle, and obliquely forwards eroſs the bottom of the 


foot, and at once helps to extend the tarſus, to conſtrif the foot, 


and to direct the power of the other extenſor: towards the ball af 


the great toe: Hence the loſs of the great toe is more than of 
all the other toes. See alſo Mr. Comer i Anat. tab. 28. Cc. 

(i) It is very well worth while to compare here what Borek 
faith, de Motu Animal. Par. 1. cap. 18. De Statione Animal, 


Prop. 132, c. To which 1 refer the reader, it being too long 


to recite here, 
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number and variety of muſcles, placed throughout 
the body for this ſervice; that they ſhould ſo readily 
anſwer to every poſture; and comply with every 
motion thereof, without any previous thought or 
reflex act, ſo that (as the excellent Borelli () 
ſaith), © It is worthy of admiration, that in ſo great 
« a variety of motions, as running, leaping, and 
« dancing, Nature's laws of equilibration ſhould 
« always be obſerved ; and when neglected, or wil- 
« fully tranſgreſſed, that the body muſt neceflarily 
* and bn tumble down,” | 


(4) Borel. ibid. Prop. 142. 
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CHAP, Ill. 
Of the Figure and Shape of Man's Body. 


HE fgure and ſhape of man's body is the moſt 


commodious that could poſſibly be invented 
for ſuch an animal; the moſt agreeable to his mo- 
tion, to his labours, and all his occaſions. For had 
he been a rational reptile, he could not have moved 


from place to place faſt enough for his buſineſs, 


nor indeed have done any almoſt. Had he been a 
rational quadruped, among other things, he had loſt 
the benefit of his hands, thoſe, noble inſtruments of 
the moſt uſeful performances of the body. Had he 


been made a bird, beſides many other great incon- 
|  veniences, thoſe before-mentioned of his flying 


would have been ſome. In a word, any other ſhape 
of body but that which the All-wiſe Creator hath 
given man, would have been as incommodious as 
any poſture but that of ere&; it would have ren- 
dered him more helpleſs, or have put it in his power 
to have been more pernicious, or deprived him of 
ten thouſand benefits, or pleaſures, or convenien« - 


cies, which his preſent figure capacitates him for. 


. q , | * OY 
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CHAT. IV. 
| Of the Statre and Size of Man's a. 


As in the dere, o in the laure and fize of 
man's body, we have another manifeſt indica- 
tion of excellent deſign. Not too pigmean (a), 
nor too gigantic (5), either of which ſizes would, 
in ſome particular or other, have been incommo- 
dious to himſelf, or to his buſineſs, or to the reſt of 
his fellow creatures. Too pigmean would have 
rendered him too puny a lord of the creation; too 
impotent, and-unfit to manage the inferior crea- 
tures ; would have expoſed him to the aſſaults of 
the weakeſt animals, to the ravening appetite of vo- 
racious birds, and have put him in the way, and 


endangered 


(a) What io eve mayo about. the fine of man's body, may 
anſwer one of .Lacrefius's reaſons, why 2 — 
« Nothing is formed from nothing. His argument is, 

Denigue cur homines tantas natura parare 

Non patuit, pedibus qui pontum per vada poſſent 

T ranfere, & magaos manibas divellere manteis ? 

Why Nature, laviſh of her gifts to man, 

Denied him limbs to ford the ſea, or arms, | 

Whoſe ftrength could tear the mountains from their baſe. 
Lucret. I. 1. carm. 200. 

(5) Hand fach ft ut quiſquam E ingenter corporis ver, & 
ingenium ſubtile habeat.—#* It ſeldom happens that the ſame per- 
ſon is endowed with great bodily 33 
genius.” —Diodor. Sic. I. 17. | 


n r Ms» De . 
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endangered his being trodden in the dirt by the 
larger animals. He would have been alſo too weak 
for his buſineſs, unable to carry burdens; and in a 


word, to tranſact the greater part of his labours and 


concerns. 
And on the other hand, had man's body been 
made too monſtrouſly ſtrong, too enormouſly gi- 


| er (8 it ous have-rendered him a RAE 


tyrant 


6 A we read of giants before Noah's bool, Gen. vi. 
BY, omen plainly afterwards in Numb. xiii. 33. yet there is 


great reaſon to think the fize of man was always the ſame from 


the creation. For as to the Nephilim, or giants, in Gen. vi. the 
ancients vary about them ; ſome taking them for great atheiſts, 
and monſters of impiety, rapine, tyranny, and all wickedneſs, as 
well as of monſtrous ſtature, nn as indeed the eg fig- 
nification allows. | 

And as for the Nephilim, i in Vun. xiii. which were evidently 
men of a gigantic ſize, it muſt be conſidered, that it is very pro- 
bable, the fears and nr of the 1 might add ſome- 
what thereunto. 

But be the matter as it will it is nery manifeſt that i in both 
theſe places, giants are ſpoken of as rarities, and wonders of the 
age, not of the common ſtature. And ſuch inſtances we have 


"had in all ages; excepting ſome fabulous relations; ſuch as I 


take to be that of Theutobocchur, who is ſaid to have been dug 
up, anno 1613, and to have been higher than the trophies, and 
26 feet long ; and no better I ſuppoſe the giants to have been 
that 01, Magnus gives an account of in his th book, ſuch as 
Harthen, and Starchater, among the men; and among the wo- 
men, Reperta eft (ſaith he) puella in capite vulnerata, ac mortua, 
induta chlamyde purpured, longitudinis cubitorum 50, latitudinis inter 
bumeros quatuor.—< A young woman was found, dead of 2 
wound in the head; ſhe was clothed with a purple cloke, and 
Err 


But 
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tyrant in the world, too ſtrong (d) in ſome reſpects, 
even for his own kind, as well as the other crea- 


tures, 


But as for the more credible relations of Goliath, C whoſe heigh, 
was ſix cubits and a ſpan, 1 Sam. xvii. 4. which, according to the 
late curious and learned lord biſhop of Peterborough, is ſomewhat 
above 11 feet Zngl/b, vid. Biſhop Cumberland of Fexviſh weights 


and meaſures) of Maximinus the emperor, who was nine feet high, 


and others in Auguſtus, and other reigns, of about the ſame 
height: to which we may add, the dimenſions of a feleton, dug 
up lately in the place of a Roman camp near St. Albar's, by an 
urn, inſcribed, Marcus Auloninus; of which an account is given 
by Mr. Cheſelden, who judgeth, by the dimenſions of the bones, 
that the perſon was eight feet high. Vide. Philoſi Tranf. 
No. 333. Theſe antique examples and relations, I ſay, we can 
match, yea, out-do, with modern examples ; of which we have 
divers in J. Ludolph. Comment. in Hiſt. Athiop. I. 1. c. 2. ſect. 
22. Magus, Conringius, Dr. Halecuill, and others. Which latter 
relates from Naunex, of porters and archers belonging to the 
emperor of China, of 15 = high ; and others from Purchas, of 
10 and 12 feet high, and more. See the learned author” 8 Abo- 
log. p. 208. 

Theſe indeed exceed what I have ſeen in England; but 
1684, I myſelf meaſured an Jriſb youth, ſaid to be not 19 — 

old, who was ſeven feet near eight inches; and in 1697, a wo- 
man who was ſeven feet three inches in height. 

But for the ordinary ſize of mankind, in all probability, it 
was always (as I ſajd) the ſame, as may appear from the mou. 
ments, mummies, and other antient evidences to be ſeen at this 
day. The moſt antient monument at this day, I preſume, is 
that of Cheops, in the firſt and faireſt pyramid of Egypt; * | 
was, no doubt, made of capacity every way ſufficient to hold the 
body of ſo . a perſon as was intended to be laid up in it. 
But this we find, by the nice meaſures of our curious Mr, 
Greaves, hardly to exceed our common coffins. The hollow 
7 within (ſaith he) is in length only 6488 feet, and in breadth 

but 2218 feet : The 2 , A narrow ſpace, yet large 
vor. 1. enough 
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tures. Locks and doors might perhaps have been 
made of ſufficient n to have barricaded our 
houſes; 


enough to contain a moſt potent and dreadſul monarch, being dead; to 
aubom living, all Egypt was too ftreight and narrow a circuit. By 
theſe dimenſions, and by ſuch other obſervations, as have been taken by 
me from ſeveral embalmed bodies in Egypt, we may conclude there is 
no decay in nature, ( though the queſtion is as old as Homer, ) but that 
- the men of this age are of the ſame flature they were near 3000 years 

ago. Vide Greaves of the Pyr. in 1638, in e s Collect. of 
Trav. tom. i. p. 118. 

To this more antient, we may add others of a later Ate, of 
which take theſe, among others, from the curious and learned 
Hakewill. The tombs at Piſa, that are ſome thouſand years 
old, are not longer than ours; ſo is Athe/ftane's in Malmeſbury 
church; ſo Sehba's in St. Paul's, of the year 693 ; ſo Ethel. 
dredis, &c. Apol. 216, &c. | 
The ſame evidence we have alſo from the armour, ſhields, 
veſſels, and other utenſils dug up at this day. The braſs helmet 
dug up at Metaurum, which was not doubted to have been left 
there at the overthrow of * will ſit one of our men at this 
da 
Ts, beſides all this, probably we have ſome more certain evi- 
dence. Auguſtus was five feet nine inches high, which was the 
juſt meaſure of our famous queen Elizabeth, who exceeded his 
height two inches, if proper allowance be made for the differ- 
| ence between the Roman and our foot. Yide Hakewill, ib, 

21 

(d) To the ftature of men in the foregoing note, we may 
add ſome remarks about their unuſual frength. That of Samp- 

on (who is not ſaid to have exceeded other men in ſtature, as 
he did in ſtrength) is well known. So of old, Hector, Diomedes, 
Hercules, and Ajax, are famed ; and fince them many others 
for which J ſhall ſeek no Wade than the before · commended 
Hale will, who, by his great and curious learning, hath often 
moſt of the examples that are to be met with on all his ſubjects 
he undertakes. Of the after-ages he names C. Marius, Maxi. 
| minus, 
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houſes; and walls, and ramparts might perhaps 
have been made * enough to have fenced our 
; 1 cit ies 0 


minus, Aurelian, 1 Bacdefin, Tamerlane, Siſta, and 

| Hunniades. Anno 1529, Huber, provoſt of the great church 
at Miſnia, carried a pipe of wine out of the cellar, and laid it in 
the cart. Mayolus ſaw one hold a marble pillar in his hand three 
feet long, and one foot diameter, which he toſſed up in the air, 
and catched again, as if it were a ball. Another of Mantua, 
and à little man, named Rodamas, could break a cable, Oc. 
Ernando Burg fetched up ftairs an aſs laden with wood, and 
threw both into the fire. At Conſtantinople, anno 1582, one 
lifted a piece of wood, that 12 men could ſcarce raiſe ; then 
lying along, he bare a ſtone that ten men could but juſt roll to 
him. G. of Fronſberge, baron Mindlehzim, could raiſe a mam off 
his ſeat, with only his middle finger; ſtop an horſe in his full 
career; and ſhoye a cannon out of its place. Cardan ſaw a man 
dance with two men in his arms, two on his ſhoulders, and one 
on his neck. Patacoua, captain of the Cofſacks, could tear an 
horſe-ſhoe (and if I miſtake not, the ſame is reported of the pre- 
ſent king Auguſtus of Poland). A gigantic woman of the Ne- 
therlands could lift a barrel of Hamburgh beer. Mr. Carew had 
a tenant that could carry a butt's length, ſix buſhels of wheaten 
meal (of 15 gallons meaſure) with the lubber, the miller of 24 
years of age, on the top of it. And J. Roman of the ſame 
county, . could carry the carcaſe 4 an 0X. Vide ** ib, 
p. 238. 

Viros aliquot moderna memoria tam à mineralibus, gude le 
Suethie & Gothie provinciis adducere congruit, tant fortitudine Pre- 
ditos, ut quifque eorum in humeros ſublevatum equum, vel bovem maxi- 
mum, img vas ferri 600, 800, aut 1000 librarum (quale & aligus 
puelle levare poſſunt,) ad plura ſladia portaret.—“ J could like. 
wiſe repeat ſeveral inſtances from memory of 'men from the re- 
gions of the mines, as well as from the other provinces of Swe- 
den and Gothland, who were endowed with ſuch ſtrength, that 
they could lift a horſe or an ox upon their ſhoulders, or a veſſel 
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cities. But theſe things could not have been with · 


out a great and inconvenient expence of room, mas 


terials, and ſuch neceſſaries, as ſuch vaſt ſtructures 
and uſes would have occaſioned; more perhaps than 
the world could have afforded to all ages and places. 
But let us take the deſcant of a good naturaliſt and 
phyſician on the caſe (e). Had man been a dwarf 
& (ſaid he) he had ſcarce been a reaſonable crea- 
* ture, For he muſt then have had a jolt head; 
* ſo there would not have been body and blood 
« enough to ſupply his brain with ſpirits ; or he 
* muſt have had a ſmall head, anſwerable to his 
* body, and ſo there would not have been brain 
& enough for his buſineſs—Or had the ſpecies of 
« mankind been gigantic, he could not have been 
&* ſo commodiouſly ſupplied with food. For there 
* would not have been fleſh enough of the beſt 
& edible beaſts to ſerve his turn, And if beaſts 
5 had been made anſwerably bigger, there would 
„ not have been graſs enough.“ And ſo he goeth 
on. And a little after, There would not have 
been the ſame uſe and diſcovery of his reaſon 
te in that he would have done many things by 
“ mere ſtrength, for which he is now put to invent 
0 innumerable engines. Neither could he have 


* uſed an horſe, nor divers other creatures. But 
& being 


f Goo, 85a, or 1000 Ibs. weight, and carry it (as indeed ſome 


women could do) to the diſtance of ſeveral furlongs.” —- 


. May. ubi fupr. 
e) Grew's Cofmol, Sacr. b. 1. ch. 5. ſect. 770 
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e being of a middle bulk, he is fitted to manage 
« and uſe them all. For (faith he) no other cauſe 


« can be aſſigned, why a man was not made five 
or ten times bigger, but his relation to the 


« reſt of the univerſe.” Thus far our curious 
author. 
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CHAP. V. 
Of the Structure of the Parts of Man's Body. 


AVING thus taken a view of the poſture, ſhape, 
and ſize of man's body, let us in this chapter 
ſurvey the ſtructure of its parts. But here we have 
ſo large a proſpect, that it would be endleſs to pro- 


ceed upon particulars. It mult ſuffice therefore to 


take notice, in general only, how artificially every 


Part of our body is made. No botch, no blunder, 


no unneceſſary apparatus (or in other words) no 
ſigns of chance (a); but every thing curious, or- 
derly, and performed in the ſhorteſt and beſt me- 
thod, and adapted to the moſt compendious uſe, 
What one part is there throughout the whole body, 


but what is compoſed of the fitteſt matter for that 


part; made of the moſt proper ſtrength and tex- 
ture; 


(a) It is manifeſtly an argument of deſign, That in the bo- 
dies of different animals, there is an agreement of the parts, ſo 
far as the occaſions and offices agree; but a difference of thoſe, 


where there is a difference of theſe. In an human body are 


many parts agreeing with thoſe of a dog for inſtance; but in his 
forehead, fingers, hand, inſtruments of ſpeech, and many other 
parts, there are muſcles, and other members which are not in a 
dog. And fo contrariwiſe in a dog, which are not in a man. 
If the reader is minded to ſee what particular muſcles are in a 
man, that are not in a dog; or in a dog, that are not in an hu- 
man body, let him conſult the curious and accurate anatomiſt, 
Dr. Douglas: Myogr. Compar. | 
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ture; ſhaped in the completeſt form; and in a 
word, accoutred with every thing neceſſary for its 
motion, office, nouriſhment, guard, and what not! 
What ſo commodious a ſtructure and texture could 
have been given to the bones, for inſtance, to make 
them firm and ſtrong, and withal light, as that 
which every bone in the body hath? Who could 
have ſhaped them ſo nicely to every uſe, and adapted 
them to every part, made them of ſuch juſt lengths, 
given them ſuch due ſizes and ſhapes, channelled, 
hollowed, headed, lubricated, and every other 
thing miniſtring, in the beſt and moſt compendious 
manner, to their ſeveral places and uſes? What a 
glorious collection and combination have we alſo of 
the moſt exquiſite workmanſhip and contrivance in 
the eye, in the ear, in the hand (b), in the foot (c), 

| in 

(b) Galen having deſeribed the muſcles, tendons, and other 
parts of the fingers, and their motions, cries out, Confidera 
igitur etiam hic mirabilem Cx RATORSs ſapientiam . Conſider 
therefore in theſe the admirable wiſdom of the CEBA TOR! 
De UF. Part. I. 1. c. 18. 

(e) And not only in the hand, but in his account of the foot 
(1. 3.) he frequently takes notice of what he calls artem, provi- 
dentiam & ſapientiam Conditorit.— The" ſkill, the providence, 
and the wiſdom of the Creator.” As ch. 13. An igitur non 
equum eft hic quoque admirari providentiam Conditoris, qui ad 
utrumgue uſum, ef certs contrarium, exate convenientes & cogſen- 
tientes invicem fabricatus eft totius membri [tibiz ] particulas Pome 
« Muſt we not therefore admire the providence of the 
Artificer, who has thus framed the parts of all our members, ſo 
. wonderfully adapted to different and even contrary purpoſes ?”” 
And at the end of the chap. Quod . ſi omnia gue ipſurum ſunt 
N 4 | partium 
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in the lungs, and other parts already mentioned? 
What an abridgment of art, what a variety of 
uſes hath Nature laid upon that one member of 
the tongue, the grand inſtrument of taſte, the faith- 
ful judge, the centinel, the watchman of all our 
nouriſhment, the artful modulator of our- voice, 
the neceſſary ſervant of maſtication, ſwallowing, ' 
ſucking, and a great deal beſides ? But I muſt de- 
fiſt from proceeding upon particulars, finding I am 
fallen upon what I propoſed to avoid. 

And therefore for a cloſe of this chapter, I ſhall 


only add part of a letter I received from the be- 


fore- commended very curious and ingenious phy- 
fician Dr. Tancred Robinſon : What (faith he) can 
pglſibly be better contrived for animal motion and life, 
than the quick circulation of the blood and fluids, 
which run out of ſight in capillary veſſels, and very 
minute ducts, without impediment, (except in ſome 


 diſeaſes,)) being all directed to their peculiar glands 
and channels, for the different ſecretion, ſenſible and 


inſenfible ; 


partium mente immutaverimus, neque invenerimus poſitionem aliam 


meliorem eũ quam nunc ſortita ſunt, neque figuram, neque magnitudi- 


nem, neque connexionem, neque (ut paucis omnia completar ) aliud 


guidguam eorum, que corporibus neceſſaris inſunt, per feBtifimam pro- 
nunciare oportet, & undique rectè conſtitutam prafentem ejus con- 


| Hrudtionem. * Tf we ſhould ſet our minds to deviſe any altera- 
tion in the ſtructure of thoſe parts, we could find nothing more 
| advantageous, either with reſpect to poſition, magnitude, or con- 


nection, but mult reſt ſatisfied, and pronounce that arrangement 
and conſtruction, which they have at preſent, tobe poſitively the 


| belt poſſible, and the moſt n like alſo concludes, 
"eb. 15: 


— 
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inſenfible ; whereof the laſt is far the greateſt in 
quantity and effects, as to health and ſickneſs, acute 
diftempers frequently ariſing from a diminution "of 
tranſpiration, through the cutaneous chimneys, and 
ſome chronical ones from an augmentation: whereas, 
obtruftions in the liver, pancreas, and other glands, 
may only cauſe a' ſcirrhus, a jaundice, an ague, 4 
dropſy, or other flow diſeaſes. So an increaſe of that 
ſecretion may accompany the general colliquations, as 
in fluxes, hectic ſweats and coughs, diabetes, and other 
conſumptions. What à mighty contrivance is there to 
preſerve theſe due ſecretions from the blood, ( on which 
life ſo much depends, ) by frequent attritions, and com- 
munications of the fluids in their paſſage through the 
heart, the lungs, and the whole ſyſtem of the muſcles ? 
What meanders and contortions of veſſels, in the organs 
| of ſeparation? And, what a concourſe of elaſtic bo- 
dies from the air, to ſupply the ſprings, and continual 
motions of ſome parts, not only in ſleep, and reſt ; but 
in long violent exerciſes of the muſcles ? Whoſe force 
drive the fluids round in a wonderful rapid circula- 
tion through the minute/t tubes, aſſiſted by the con/tant 
pabulum of the atmoſphere, and their own elaſtic fibres, 
which impreſs that velocity on the fluids. | 
Now I have mentioned ſome uſes of the air, in car- 
rying on ſeveral functions in animal bodies; I may add 
the ſhare it hath in all the digeſtions of the ſolid and 
fluid parts. For when this ſyſtem of air comes, by 
Divine permittance, to be corrupted with poiſonous, 
acrimonious teams, either from the earth, from mer- 


5 chandiſe, 
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chandiſe, or infected bodies, what havoc is made in all 
the operations of living creatures ? The parts gan- 

grene, and mortify under carbuncles, and other tokens : 
indeed, the whole animal aconomy is ruined ; of ſuch 
importance is the air to all the parts of it, Thus my 


learned friend. 
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CHAP. VI 
Of the Placing the Parts of Man's Body. 


IN this Chapter, propoſe to conſider the lodge- 

ment of the curious parts of man's body, which 
is no leſs admirable than the parts themſelves, all 
ſet in the moſt convenient places of the body, to 
miniſter to their own ſeveral uſes and purpoſes, 
and aſſiſt, and mutually to help one another. Where 
could thoſe faithful watchmen the eye, the ear, the 
tongue be ſo commodiouſly placed, as in the upper 
part of the building? Where could we, through- 


out the body, find ſo proper a part to lodge four 
of the five ſenſes, as in the head (a), near the 
brain, 
(a) Senſus, interpretes ac nuntii rerum, in capite, tanquam in arce, 
mirifice ad uſus neceſſarios & fad, & collocati ſunt. Nam oculi 
tenquam ſpeculatores, alliſſimum locum obtinent ; ex quo plurima con- 
picientes, fungantur ſuo munere. Et aures cum ſonum recipere de- 
beant, qui naturd in ſublime fertur ; red in ills corporum partibus 
collocate ſuni.— The ſenſes, which are as it were the interpre- 
ters and meſſengers of intelligence to the mind, are placed in 
the head, as in the citadel of the body, and are wond 
adapted to their neceſſary purpoſes, both by their ſtructure and 
poſition. For the eyes, as watchmen, are placed in the higheſt 
ſituation, that, by taking in a multiplicity of objects, they 
may thus more aptly diſcharge their duty. In like manner 
the ears are placed in an elevated ſituation, becauſe it is the 
nature of ſounds to aſcend.” —Cicer. & Nat. Deor. I. 2. e. 56. 


ubi plura de ceteris ſenſibus. 
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brain (5), the common ſenſory, a place well guarded, 
and of little other uſe than to be a ſeat to thoſe 
ſenſes? And, how could we lodge the fifth ſenſe, 
that of touching, otherwiſe (c), than to diſperſe it to 
all parts of the body? Where could we plant the 
hand (d), but juſt where it is, to be ready at every 
turn, on all occaſions of help and defence, of mo- 
tion, action, and every of its uſeful ſervices? Where 
could we ſet the legs and feet but where they are, 
to bear up, and handſomely to carry about the 
body? Where could we lodge the heart, to labour 
about the whole maſs of blood“, but in, or near 


(5) Galen well obſerves, that the nerves miniſtring to mo- 
tion, are hard and firm, to be leſs ſubject to injury; but thoſe 
miniſtring to ſenſe, are ſoft and tender; and that for this rea- 
ſon it is, that four of the five ſenſes are lodged ſo near the brain, 
viz. partly to partake of the brain's ſoftneſs and tenderneſs, 
and partly for the ſake of the ſtrong guard of the ſkull. Vide 
Gal. de Uſ. Part. I. 8. c. 5, 6. 

(c) See book iv. chap. 6. note (c). 

(d) Qudàm vers aptas, quamque multarum artium miniſtras manus 
Natura homini dedit . How admirably fitted by Nature are 
the hands for their offices ; and to how many different arts do 
they miniſter ! — The particulars of which, INI by 

him, ſee in Cic. ubi ſupra, c. 60. 
——— 


The compoſition or ſtructure of the blood elk! is ſuch as 
to render it capable of a free circulation, even in the moſt minute 
ramifications of the veins and arteries. Blood, when examined 
by the microſcope, is found not to be a homogeneous fluid, but 
to conſiſt of ſpherical particles of a red colour, floating in a tranſ- 
parent water or ſerum. I term them ſpherical particles, becauſe, 
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the centre of the body (e)? Where could we End 
room for that noble engine to play freely in? Where 
could we ſo well guard it againſt external harms, 
as it is in that very place in which it is lodged and 
fecyred? Where could we more commodiouſfy 


Place, 


(* as e es 


— 


according to Mr. Hewſon's very accurate chlerrations * are 
not globular, as was ſuppoſed by Mr. Lewenhoek and Mr. Ba- 
ker, but flat ſpheres. Each red particle is made up of fix ſmal- 

ler; and Mr. Lewenhoek has diſcovered that each of theſe again 
is compoſed of fix particles, ſtill more minute and colourleſs; fo 
that everycommon red particle is compounded of at leaſt 36 ſmal- 
ler ones, and perhaps the diviſion may till go on much farther. 
Figure 1, Plate M, ſhews one of thoſe large particles, wherein five | 
of the ſmaller ſort that compoſe it appear in eontact, the fixth ly- 
ing behind. Figure 2 ſhews how, by their mutual attraction to, or 
preſſure againſt each other, they readily unite to form a 

circular body. It is highly probable that theſe ſix particles, amd 
even the more minute ones, ſtill whereof they are compounded,are 
 ecafionally ſeparated, in order to paſs through ſuch extremely 
minute veſſels, as without ſeparation they cannot poſſibly enter, 
and are afterwards re-united when they meet again in the larger 
| veſſels. And we are certain that ſometimes they cohere in 
greater numbers, and form larger maſſes, than are conſiſtent with 
a free and healthy circulation. The ſtructure or form of the 
blood veſſels is moſt admirably fitted to prevent the blood from 
cohering in large maſſes, or coagulating, For in returning to 
the heart by the veins, as the ſmaller ramifications of theſe unite 
to form larger branches, at every ſuch union of the ſmaller veins 
into a larger, there muſt be a collifion of two currents ruſhin 

againſt each other with conſiderable force, by which colliſion 
unnatural coheſions are broken or prevented. Figure 3 repre- 
ſenting the ramification of a vein, and the meeting of the cur- 
rents at the point of junction of the different branches, will il- 
luſtrate this obſervation, Ferres 
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place, than in the thorax and belly, the uſeful viſcera 
of thoſe parts, ſo as not to ſwag, and. jog, and over- 
ſet the body, and yet to miniſter ſo harmoniouſly, 
as they do, to all the ſeveral uſes of concoction, 


| ſanguification, the ſeparation of various ferments 


from. the blood, for the great uſes of Nature, and 
to make diſcharges of what is uſeleſs, or would be 
burdenſome or pernicious to the body(f)? How 
could we plant the curious and great variety of 


bones, and of muſcles, of all ſorts and ſizes, ne- 


ceſſary, as I have faid, to the ſupport, and every 


motion of the body? Where could we lodge all 


the arteries and veins, to convey nouriſhment ; and 
the nerves *, ſenſation throughout the body ? ? 
| __. Where, 


wo Ut in age. archite8i eee oculis & naribus domi- 


| ue e que profiuentia neceſſarid tetri gſent aliguid habitura ; fic 


Natura res fimiles { ſcil. excrementa) procul amandavit a ſenſibus.— 
« As in the conſtructing of houſes, a ſkilful architect removes 
from our ſight and ſmell all nuiſances or diſcharges which are of- 


fenſive to either, ſo in the human body Nature has obſerved the 


fame wiſe rule.” Cicer. de Nat. Deor, I. 2. c. 56. 


* The amazing extent of the ramifieation of the veins and 


nerves may be judged of from this cireumſtance, that neither the 
point of the ſmalleſt needle, nor the infinitely finer lance of a 
gnat, can pierce any part without drawing blood, and cauſing 
an uneaſy ſenſation z conſequently without wounding by fo 


{mall a puncture, both a nerve and a vol, Medical Extrafts, 


more 2. p. 18. 
Dr. Johnſtone's doctrine with reſpeR to the uſe of the gang- ⸗ 


lions of the nerves is ſo ingenious in itſelf, and ſo conſonant to 


the great ſcope of this work, that we cannot omit here ſhortly | 


a notice of it. It is the opinion of this learned writer, 
| that 


Vol.dI 


iq L Aird particle of Blood, compounded of iz emaller particles, each of whioh/ 
uw made up or ww Hl more minute. Fig. 2. 4 particle more compre/ted. 

Fig. 3. 4 ramincation of a Vein, ehewing the collizion of the currents of blood 
at the, junction or the branches. Fig. 4. One of the gmail eeates which cover 


the cuticula or ] Fig. 6 Mee the RE > 8 
dipored on the umu of the Shin. 


— — — 


— ——u—ä q ͥ q —— —uy„—VU— UUÜ——2—2 


CH, vi. PARTS or MAN'S 'BODY« © 191 


Where, I ſay, could we lodge all theſe implements 
of the body, to perform their ſeveral offices? How 
could we ſecure and guard them ſo well, as in the 
very places, and in the ſelf-ſame manner in which 
they are already placed in the body ? And laſtly, to 
name no-more, what covering, what fence could 
we find out for the whole body, better than that of 
Nature's own providing, the ſkin (g)? How could 

(g) Compare here Galen's Obſervations de U/. Part. I. 11. 
c. 15. Alſo I. 2. c. 6. See alſo Cowper Anat. where in Tab. 4. 


that the ganglions are the immediate ſources of all the involun- 
tary motions; the inſtruments by which the motions of the 
heart and inteſtines are uniformly kept up. With reſpe& to 
their ſtructure, they may be conſidered as little brains or germs 
of the nerves detached from them, conſiſting of a mixture of 
cortical and nervous medullary ſubſtance, nouriſhed: by ſeveral - 
ſmall blood veſſels, in which various nervous filaments are col- 
lected, ſo that a new nervous organization probably takes place 
in them. As to their uſes, the ganglions appear to be the 
immediate origin of thoſe nerves that are ſent to organs moved 
involuntarily, and probably the check which hinders our volitions 
from extending to them. They are analogous to the brain in 
their office; ſubordinate ſprings and reſervoirs of nervous 
power, and capable of diſpenſing it long after all communica- 
tion with the brain is cut-off, The vital organs derive their 
nervous power from them, and continue to move during ſleep. 
Conſidered in this point of view, they have a very ſingular and 
uſeful office : they control the powers of the ſoul, and limit 
its authority in the animal machine. Hence we cannot, when 
under the unhappy influence of ſome moody or froward fit, 
. arreſt the motions of the heart by a mere volition z and thus, 
in one capricious moment, for eyer lock up the ſprings of life, 
Phil, Tranſ. vol. liv..and-lvit. CRIT Evpyros, 
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we ſhape it to, or brace it about every part better, 
either for convenience or ornament ? What better 
200. 2 | texture 
are very elegant cuts of the ſkin in divers parts of the body, 


drawn from microſcopical views; as alſo of the papille Hu. | 
dalts, the fudoriferour glands and veſlels, the hairs, &c.* 


— — —— x : s 


The cuticula or ſcarf ſkin of the human body, is remarkable 
for its ſcales, and for its pores. Its ſcales are ſo minute as to be 
diſtinguiſhable only by the microſcope. Mr. Baker computes 
that two hundred of them may be covered by a grain of ſand. 
They are placed as on fiſhes ; each ſcale being covered in part 
by two others, ſo that only a third part thereof is viſible. The 
form of theſe ſcales is ſeen in Plate M at figure 4, and the manner 
in which they are diſpoſed at figure 5. The perſpirable matter 
iſſues between theſe ſcales which lie over the pores through 
which the watery and oily humours perſpire. Every part of the 

human ſkin is full of excretory duQts or pores, whoſe purpoſe 
zs to emit the ſuperfluous humours continually from the maſs of 
the circulating fluid. Mr. Lewenhoek ſuppoſes there are 120 
ſuch pores in a line of one-tenth of an inch long, ot moderately _ 
ſpeaking at leaſt 100. An inch in length will then contain 1000 | 
in a row, and a foot 12, 00. According to this computation, a 
faot ſquare muſt have in it 144 millions; and ſuppoſing the ſu- 
perficies of a middle-fized man to be fourteen feet ſquare, there 


will be in his ſkin 2016 millions of pores, EviToR, 
nt of Prarz R. ö 
This plate repreſents the heart in ſtu, all the lags arteries 
and veins, and ſome of the muſcles, 


_ MovsCLes, &c,—$vrtzOR Exxazurrr. a Maſſeter; b 
.Complexus ; e Digaſtricus ; d Os hyoides: e Thyroid gland 
f Levator ſcapulz ; g Cucullaris; hh The clavicles * | 
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texture could we give it, which, although leſs obdu- 
rate and firm than that of ſome other animals, yet 

| \ 

— 
The deltoid muſcle; k Biceps flexor eubiti cut ; 1 Coracobra- 
chialis; m Triceps extenſor cubiti; n The heads of the prona- 
tor teres, flexor carpi radialis, and flexor digitorum ſublimis cut; 
o The flexor carpi ulniaris, cut at its extremity ; p Flexor digi- 
torum profundus ; q Supinator radii longus, cut at its extre- 
mity ; r Ligamentum carpi tranſverſale; s Extenſores carpi ra- 
diales; t Latiſſimus dorſi ; u Anterior edge of the ſerratus an- 
ticus major q vv The inferior part of the diaphragm; ww Its 
anterior edge eut; x x The kidneys ; / eee abdominis; 

2 Os ilium. 

INFERIOR Exraznity. 4 Pſoas magnus z 4 Iliacus inter- 
nus; c The fleſhy origin of the tenſor vagine femoris; dd The 
ofla pubis cut from each other; e Muſculus pectineus cut from 
its origin; F Short head of the triceps adduttor femoris out; 
g The great head of the triceps ;, þ The long head cut; i Vaſtas 
internus; 4 Vaſtas externus; I Crureus; m Gemellus; So- 
leus ; o Tibia; Peronæus longus; g Peronzus brevis; 7 Fibula. 

Heart and Buoop Vess8tLs, A The heart with the coro- 
nary arteries and veins; B The right auricle of the heart ; 
C The aorta aſcendens ; D The left ſubclavian artery; E The 
left carotid artery; F The common trunk which ſends off the 
right ſubclavian, and right carotid arteries ; G The carotis ex- 
terna; H Arteria facialis which ſends off the coronary arteries 


of the lips; I Arteria temporalis profunda; K Aorta deſeen- 


dens; L L The iliac arteries which ſend off MM the femoral 
or crural arteries. N. B. The other arteries in this figure have 
the ſame diſtribution as the veins of the ſame name. 1, The 


frontal vein; 2, The facial vein; 3, Vena temporalis profunda ; 


4, Vena occipitalis; 5, Vena jugularis externa; 6, Vena jugu- 
laris interna, covering the arteria carotis communis; 7, The 
vaſcular arch on the palm of the hand, which is formed by 8, 
the radial artery and vein, and g, the ulnar artery and vein; 


10, 10, The cephalic vein; 11, Bafilic vein, that on the right 
vol. 11. 0 ſide 
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is o much the more ſenſible of every touch, and 


more compliant with every motion? And being 


eaſily defenſible by the power of man's reaſon and 


art, is therefore much the propereſt tegument for a 
_ reaſonable creature. 


— ̃——— 
fide cut; 12, Median vein; 13, The humeral vein, which, with 
the median, covers'the humeral artery ; 14, 14, The external 
thoracic or mammary arteries and veins; 15, The axillary vein 
the artery; 16, 16, The ſubclavian veins which, with 
(66) the jugulars, form 17, the vena cava ſuperior ; 18, The. 
eutanedus arch of veins on the fore-part of the foot; 19, The 
vena tibialis antica, covering the artery; 20, The vena profunda 
femoris, eovering the artery; 21, The upper part of the vena 
ſaphena major; 22, The femoral vein; 23, 23, The iliac veins; 
24, 24, Vena cava inferior; 25, 25, The venal veins covering 


the arteries; 26, ts The diaphragmatic veins. 
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CHAP. VI. 
Of the Proviſion in Man's Body againſt Evils. 


AVING taken a tranſient view of the ſtructure, 
and lodgment of the parts of human bodies; 

let us next conſider the admirable proviſion that is 
made throughout, man's body, to ſtave off evils, 
and to diſcharge (a) them when befallen. For the 
prevention of evils, we may take the inſtances al- 
ready given, of the ſituation of thoſe faithful cen- 
tinels, the eye, the ear, and tongue, in the ſupe- 
rior part of the body, the better to deſery dan- 
gers at a diſtance, and to call out preſently for 
help. And how well fituated is the hand to be a 
fure and ready guard to the body, as well as the 
faithful performer of moſt of its ſervices? The 
brain, the nerves, the arteries, the heart (5), the 


_ lungs; 


{a) One of Nature's moſt conſtant methods here, is by the 
glands, and the ſecretions made by them; the particulars of which 
bring too long for theſe notes, I ſhall refer to the modern ana- 
tomiſts, who have written on theſe ſubhjects; and indeed, who 
are the only men that have done it tolerably ; particularly, our 
learned doctors Cockburn, Keil, Morland, and others at home and 
abroad: an abridgment of whoſe opinions and obſeryations,. for 
the reader's caſe, may be met with in Dr. Harrit's Lex. Tech. 
vol. ii. under the words gland and animal ſecretion. 

(5). In man, and moſt other animals, the heart hath the guard 
ol bones; but in the lamprey, which hath no bones, (uo not ſo 

much a a backbone, ) the — is very ſtrangely ſecured, and lies 
| 2 immured, 
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lungs; and in a word, all the principal parts, how 
well are they barricaded, either with ſtrong bones, 
or deep lodgments in the fleſh, or ſome ſuch the 
wiſeſt and fitteſt method, moſt agreeable to the 
office and action of the part? Beſides which, for 
greater precaution, and a farther ſecurity, what an 


incomparable proviſion hath the infinite Contriver 


of man's body made for the loſs of, or any defect 
in, ſome of the parts we can leaſt ſpare, by doubling 
them? By giving us two eyes, two ears, two hands, 
two kidneys, two lobes of the lungs, pairs of the 
nerves, and many ramifications of the arteries and 
veins in the fleſhy parts, that there may not be a 
defect of nouriſhment of the parts, in caſes of am- 
putation, or wounds, or ruptures of any of the 
veſſels. 

And as man's body is admirably contrived, and 
made to prevent evils ; ſo no leſs art and canto 
hath been uſed to get rid of them, when they do 
happen. When by any misfortune, wounds or 
hurts do befal ; or, when by our own wicked fool- 
eries and vices, we pull down diſeaſes and miſchiefs 
upon ourſelves, what emunctories (c), what admi- 

x rable 


immured, or 5 Abe in a carlilage, or griſly ſubſlance, which in- 
cludes the heart, and its auricle, as the ſtull— doth the brain in other 
animals, Power's Microſ. Obſ. 22. 

(e) Here [from the- puſtules he obſerved in Monomotapa] 
were grounds to admire the contrivance of our blood, which on ſome 
occaſions, ſo ſoon as any thing deſtrufive to the conſtitution of it comes 
into it, immediately, by an inteſtine commotion, endeavoureth to thruſt it 


forth, and is not only freed from the new gueſt, but ſometimes what 
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rable paſſages (d), are diſperſed throughout the 


body; what incomparable methods doth Nature 
take (e); what vigorous efforts is ſhe enabled to 


make, 


libewiſe may have lain lurking therein—for a great while. Aud pm 


| hence it comes to paſs, that moſt part of medicines, when duly admini- 
fired, are not only ſent out of the body themſelves, but likewiſe great 
quantities of morbific matter : 2. — &c. Dr. Siaane s 
Voyage to Jamaica, p. 25. 

(d) Yalſatva diſcovered ſome paſſages into the region of the 
car-drum, of mighty uſe, (among others,) to make diſcharges of 
bruiſes, impoſthumes, or any purulent or morbific matter from 
the brain, and parts of the head. Of which he gives two ex- 
amples: one, a perſon who, from a blow on his head, had diſmal 
pains therein, grew ſpeechleſs, and lay under an abſolute ſup- 
preſſion and decay of his ſtrength; but found certain relief, 
whenever he had a flux of blood, or purulent matter out of his 
ear; which after his death, Vaſſalva diſcovered, was through 
thoſe paſſages. 

The other was an apopleFical caſe, wherein he found a large 
quantity of extravaſated blood, making way from the ventricles 
of the brain, through thoſe ſame paſſages. Yalſal. de Aure Hum. 
c. 2. ſect. 14. and c. 5, ſect. . 

e) Hippocrates, Lib. de Alimentis, takes notice of the ſagacity 
of Nature, in finding aut methods and paſſages for the diſcharg- 
ing things offenſive to the body, of which the late learned and 
ingenious biſhop of Clogher in Ireland ( Boyle) gave this remark- 
able inſtance, to my very curious and ingenious neighbour and 
friend, D” Acre Barret, Eſq. viz. That in the plague year, a 
gentleman at the univerſity had a large plague fore gathered 
under his arm, which, when they expected it would have 
broken, diſcharged itſelf by a more than ordinary large and fœtid 
ſtool; the ſore having no other vent for it, and immediately 
boca ſound and well thereon. 

Like to which, is the ſtory of J. Lazonius, of a ſoldier of 


thirty-five years of age, who had a ſwelling in his right bip, ac- 


0 3 | companied 
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make, to diſcharge the peccant humours, to correct 
the morbific matter; and in a word, to ſet all 


things right again? But here we had beſt take the 
advice of a learned phyſician in the caſe: The 
4 body (faith he) is ſo contrived, as to be well 
* enough ſecured againſt the mutations in the 
< air, and the leſſer errors we daily run upon; did 
ve not in the exceſſes of eating, drinking, think. 

| ( ng, 


companied with great pain, He. By the uſe of emollient medi- 
cines, having ripened the ſore, the ſurgeon intended the next 

y to have opened it ; but about midnight, the patient having 
great provocations to ſtool, diſburdened himſelf three times ; 
immediately upon which, both the tumour and pain ceaſed, and 
thereby diſappointed the ſurgeon's intentions. Ephem. Germ. 
anno 1690. Obſ. 49. More ſuch inſtances we find of Mr. 
Tonges, in Philoſoph. Tranſ. No. 323- But indeed there are 
ſo many examples of this nature in our Philoſoph. Tranſ. in the 
Ephem. German. Tho. Bartholine, Rhodius, Sennertys, Hilanur, 
&c. that it would be endleſs to recount them. Some have 
allowed knives, bodkins, needles and pins, bullets, pebbles, and 
twenty other ſuch things as could not find a paſſage the ordinary 
way, but have met with an exit through the bladder, or ſome 
bother way of Nature's own providing. But paſſing over many 
particulars, I ſhall only give one inſtance more, becauſe it may 
be a good caution to ſome perſons, that theſe papers may pro- 
bably fall into the hands of; and that is, the danger of ſwallow- 
ing plumb-ſtones, prune-ftones, & c. Sir Francis Butler's lady had 
many prune-ſtones that made way through an abſceſs near her 
navel. Philoſoph. Tranſ. No. 265, where are other ſuch like ex- 
amples. More alſo may be found in No. 282, 304, &c. 
And at this day, a young man, living not far off me, laboureth 
under very troubleſome and dangerous ſymptoms, from the 

ſtones of /loes and bullace, 45 he ſwallowed eight or ten 


years ago. 
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«ing, loving, hating, or ſome other folly, let in 
4 the enemy, or lay violent hands upon ourſelves, 
« Nor is the body fitted only to prevent; but alfa 
eto cure, or mitigate diſeaſes, when by theſe fol 
lies brought upon us. In moſt wounds, if kept 
clean, and from the air, the fleſh will glue to- 
« gether, with its own native balm. Broken bones 
« are cemented with the..ca/lus which themſelves 
„help to make.” And ſo he goes on with ample 
inſtances in this matter, too many to be here ſpeci- 
| fied(f). Among which he inſtanceth in the di- 
ſtempers of our bodies, ſhewing, that even many of 
them are highly ſerviceable to the diſcharge of ma- 
lignant humaurs, and preventing greater evils. 
And no leſs kind than admirable is this con- 
trivance of man's body, that even its diſtempers 
ſhould many times be its cure (g); that when the 


enemy 


(/) Grew's Coſmol. ſect. 28, 29. 
(g) Nor are diſeaſes themſelves uſeleſs ; for the blood in a ſever, 
if well governed, like wine upon the fret, diſchargeth itſelf of all be- 


terogeneous mixtures ; and Nature, the diſeaſe, and remedies, clean 


all the rooms of the houſe ; whereby that <which threatens death, 
tende, in concluſion, to the prolonging of life. Grew, ubi ſupr. ſect. 52. 
And as diſeaſes miniſter ſometimes to health; ſo to other 


good uſes in the body, ſuch as quickening the ſenſes ; of which 


take theſe inſtances relating to the hearing and fight. 

A very ingenious phyſician falling into an odd lind of fever, had 
his ſenſe of hearing thereby made ſo very nice and tender, that he very 
plainly heard ſoft whiſpers, that were made at a conſiderable diſtance 
off, and which were not in the kaft perceived by the bye-flanders, nor 
would have been by him before hit fiekneſs. 

A gentkman of eminent parts and note, during a diftemper he bad 
in his eyes, had his organs of fight brought to be fo nnn 

. 04 
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enemy lies lurking within to deſtroy us, there ſhould 
be ſuch a reluctancy, and all Nature excited with 
its utmoſt vigour to expel him thence, To which 
purpoſe, even pain itſelf is of great and excellent 
uſe, not only in giving us notice of the preſence of 
the enemy, but by exciting us to uſe our utmoſt 
diligence and {kill to root out ſo troubleſome and 
deſtructive a companion. 


his friends 47 himſelf have afſured me, that when he waled in the 
night, he could for a while plainly ſee and diſtinguiſh colours, as well 
as other objetts diſcernible by the eye, as was more than once tried. 
© Boyl. Deter. Nat. of Effluv. ch. 4. 

Daniel Fraſer—continued deaf and dumb from his birth, till the 
17th year of his age. After his recovery from a fever, he perceived 
a motion in his brain, which was very uneaſy to him ; and afterwards 
he began to hear, and in proceſs of time, to underſtand ſpeech, &c, 
Vide Philof, Tranſ. No. 313. 
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CHAP. vil. 
Of the Conſent between the Parts of Man's Bach. 


T is an admirable proviſion the merciful Creator 
hath made for the good of man's body, by the 
conſent and harmony between the parts thereof: 
Of which let us take St. Paul's deſcription in 1 Cor. 
xii, 8. But now hath God ſet the members, every one 
of them in the body, as it hath pleaſed him. And 
ver. 21. The eye cannot ſay unto the hand, I have 
no need of thee: nor again, the head to the feet, 1 
no need of you. But ſuch is the conſent of all the 
parts, or as the apoſtle wordeth it, God hath ſo tem- 
pered the body together, that the members ſhould have 
the ſame care one for another, ver. 25. So that 
whether ane member ſuffer, all the members ſuffer 
with it; or one member be honoured, (or affected 


 _ with any good,) all the members rejoice, ſand ſym- 


pathiſe ] with it, ver. 26. 
This mutual accord, conſent, and ſympathy of 
the members, there is no reaſon to doubt (a), is 
made by the commerce of the nerves (b), and their 

artificial 
(a) See book iv. chap. 8. 
(5) Tria propofita ip Nature in nervorum diftributione fuerunt. 
1. Ut ſenſoriis inflrumentis ſenſum impertiret. 2. Ut motoriis motum. © 
3. Ut omnibus aliis [ partibus] daret ut que fi dolorem adferrent, 
| Gignoſeerent. And afterwards, e | 
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— 


artificial poſitions, and curious ramifications 
throughout the whole body, which is admirable 
and incomparable, and might deſerve a place in 
this ſurvey, as greatly, and manifeſtly ſetting forth 
the wiſdom and benignity of the great Creator; but 
that to give a deſcription thereof from the origin of 
the nerves, in the brain, the cerebellum, and ſpine, 
and fo through every part of the body, would be 
tedious, and intrench too much upon the anato- 
miſt's province: and therefore one inſtance ſhall 


 fofice-for a ſample of the whole; and that ſhall be 


(what was promiſed before) (c) the great fympathy 
occaſioned by the f##h pair of nerves; which I 
chooſe to inſtance in, rather than the par vagum, or 
any other of the nerves ; becauſe although we may 
have leſs variety of noble. contrivance and art, than 


in that pair; yet we ſhall find enough for our pur- 


pole, 

confideravitque juſtine, an ſecus Natura ner vos non eddem menſurd 
onmilus partibus diſtribuerit, ſed aliis quidem liberaliùr, altis vera 
eadens cum Hippocrate, velit nolit, de Naturd omnino. prouun- 

cialit, quod. ca ſoiliras ſaga, juſt, artificioſa, animalumque frovida 
eft.—** Nature had chiefly three things in view in the diſtribution 
of the nerves. - 1. To beſtow an acute ſenſation in the inftru- 
ments of fenſe. 2. To give the utmoſt factity of motion to 
the inſtruments of motion. And, 3. to confer in all the other 
parts a niee perception of whatever gives them pain. If any 
perſon ſhall attend to diſſections, and conſider attentively how 


Nature has not diſtributed the nerves in equal meaſure to all the 


different parts of the body, but to ſome more abundantly, and 
to others more ſparingly, he will find himſelf compelled to ac - 
knowledge with Hippocrates, that Nature is eminently wiſe, 


juſt, ſealbul, and provident, in her arrangement of the animal eco- 


gomy. '"— Galen. de L, Part. I. 5. e. g. 
(e) Book iv. chap. 5. 
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ch. vm. - CONSENT or THE PARTS. 204 
poſe, and which may be diſpatched in fewer words. 
Now this #/th conjugation of nerves, is branched-to the 
ball, the muſcles, and glands of the eye; tothe ear; 
to the jaws, the gums, and teeth; to the maitles-of 
the lips (d); to the tonſils, the palate, the tongue, and 
the parts of the mouth; to the præcordia alſo, in 
ſome meaſure, by inoſculating with one of its nerves; 
and laſtly, to the muſcles of the face, particularly the 


_—_ whoſe Bb n! it wilt about *, 
des My From 


(A) Dr. Willis gives this rev; tur mutua amaſiorum of: u 
labiis impreſſa, tum precordia, tum genitalia afficiends, amorem ac li- 
bidinem tam facile irritant, to be from the conſent of thoſe parts, 
by the branches of this fifth pair. Nerv. Deſer. c. 22. | 

And Dr. Sachs judges it to be from the conſent of the labia 
 oris cum labiis uteri, that, in April 166g, a certain breeding lady, 
being affrighted with ſeeing one that had ſcabby lips, which they 
told her were occaſioned by a peſtilential fever, had ſuch like puſ- 
tules break out in the labia uteri. Ephem. Germ. T. 1. Obſ. 20. 

—— — 
| ® Zxplanation of | F\, | n 

reſents the inferior part of the devine the a anterior 
part * the whole ſpine, including the medulla ſpinalis ; with 
the origin and 5 large. vol; all the nerves; AA the ante- 
rior lobes of the cere — 4 —ů— CC the two 
lobes of the — — 1 'D- tuher annulare ; E the 
from the third ventricle-to the infundibulum F the 3 
oblongata which ſends. off; the medulla po 
ſpine; K K the og dorſal vertebre;; LL the _ aa. 
vertebræ; M the os ſacrum; N:the 0s coceygis.—i1; The firſt 
eat nerves termed olfactory; 2, LOR ſecond. or 3, the 
t har 705 oculi z 4, ＋ pry which move 
muſcle of the eye; 5, the fift pair, conſiſting of three branches, 
viz, opthalmic, ſuperior and inferior maxillary 3 6, moving the 
abductor oculi ; 7, auditory ; 8, par vagum, ſpent on the tongue 
larynx, pharynx, lungs, and abdominal viſcera 3 9, ſpent on the 
tongue; 10, intercoſtel; 17, e 12, cervical nerves; 
13, ſecond cervical z 14, third cervical ; 15, the phrenic nerves; 


16, brachial plexus; 7s W 35 * five rev” 
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— it comes to paſs, that there is a great 
conſent. and. ſympathy (e) between theſe parts; ſo 
that a guſtable thing ſeen or ſmelt, excites the appe- 
tite, and affects the glands and parts of the mouth; 
that a thing ſeen or heard, that is ſhameful, affects the 

cheeks with modeſt bluſhes; but on the contrary, if 
it pleaſes and tickles che fahey, that it affects the 
pracordin, and muſcles of the mouth and face with 
laughter: but a thing cauſing ſadneſs and melancholy, 
doth accordingly exert itſelf upon the præcordia, and 
demonſtrate itſelf by cauſing the glands of the eyes 
to emit tears (/), and the muſcles of the face to put 


on the W ape of crying. Hence alſo that 
. torvous 


(5 Gonfult I ubj ſupra. ' 

Tears ſervenotonlytomoiſten the eye, to clean MH 
the rornea, and to expreſs our grief, but alſo to alleviate it, accord- 

ing to that of Utyſer to Andromut be, in Seneca''s 7 roar, ver. 2 


"==  TFempur moramigue dabimus, arbitrio tus 
Implere lacrymis : Fletus erumnas levat. 


% Thou ſhalt have ample time bo vent thy tears ; 
Fo Wenn will caſe thy forrows.” 
a og — „ e ads, 10 2767 
19, poſterior — 20, the ſtomachie plots formed! the 
eighth pair; 21, branches of the ſolar or coeliac plexus which 
y:the' ſtomach, & c.; 225 branches of the meſetiteric plex · 
a Ndich nog br the chylopoietie viſcera with part of the or- 
s of _ 1 — | grey — 5 Co wow), meh the 
Fpermetio ord 3/24, the hypo us w ſupplies 
organg:of-urine and generation within the pelvis. r 
Figures 2, 3, 4 and 5 ſhew different views of the inferior 
part of the brain cut icularly through the middle, With 
the origiti and large portions of ull the parts which 
the bones of the cranium, and the three firſt cervicals; A 
anterior lobe; B che lateral lobe of the cerebrum; O one of 
the lobes of the cerebellum; D- tuber annulare.; E corpus 
pyramidale in the middle of the medulla oblongets ;* G G the 
medulla: oblongata; H the medulla ſpinalis; 1, 2, 3, 4, 5, 6. 
7, 8, and q, pairs of nerves; 10, 10, nervus acceſſorius which 
comes from 11, 125 and 13, GR" firſt cervical nerves, 
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torvous ſour look produced by anger and hatred ; 


and that gay and pleaſing countenance accompanying 


love and hope. And, in ſhort, it is by means of this 
communicationof the nerves, that whatever affects the 


ſoul, is demonſtrated (whether we will or no) by a 


conſentaneous diſpoſition of the præcordia within, and 
a ſuitable configuration of the muſcles and parts 
of the face without. And an admirable contrivance 
of the great GOD of nature this is; that as a face is 
given to man, and as Pliny faith (g), to man alone 
of all creatures; ſo it ſhould be (as he obſerves) 


the index of ſorrow and cheerfulneſs,, of compaſſion and 


ſeverity. In its aſcending part is the brow, and there» 
in a part of the mind too. Therewith we deny, there- 
with awe conſent, With this it is we ſhew our pride, 
which hath its ſource in another place; but here its 
at: in the heart it hath its birth; but here it 
abides and dwells ; and that becauſe it could find no 
other part throughout the body higher, or more 
craggy (h), where it might reſide alone. N 

Thus I have diſpatched what I ſhall remark con- 
cerning the ſoul and body of man. There are divers 
other things, which well deſerve a place in this ſur- 
vey; and theſe that I have taken notice of, deſerved 


to have been enlarged upon: but what hath been faid 


may ſuffice for a taſte and ſample of this admitable 
piece of God's handy-work; atleaſt ſerve as a ſupple- 
ment to what others have ſaid before me. For which 
reaſon I have endeavoured to ſay as little wittinglyas l 
could, of what they have taken notice of, except where 
the thread of my diſcourſe laid a neceſſity upon me. 


(e) Plin. Nat. Hiſt. J. 11. c. 37. 


() Nihil altius ſimul abruptiuſque invenit. oy It finds nothing | 


higher or more abrupt. te 
vor. 11. 07 
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CHAP: IX. 


o the Fariy of Men's Thin 2D ad _ 
writing. 


FRE I would have put an end to my obſery. 
ations relating to man; but that there are 
three things ſo expreſsly declaring the Divine ma- 
nagement and concurrence, that I ſhall juſt men- 
tion them,. although taker notice of more amply 
by others; and that is, the great variety throughout 
the world of men's faces (a), voices (b), and hand- 
(a) If the reader hath a mind to ſce examples of men's like- 
W he may conſult Valer. Maximus, I. 9. c. 14. concerning 
the likeneſs of Pompey the Great, and Yibius and Publicius Li- 
bertinus ; as alſo of Pompey the father, who got the name of 
Coguus, he being like Menogenes the cook, with divers others. 
() As the difference of tone makes a difference between 


every man's voice of the ſame country, yea, family, ſo a differ- 
ent dialect and pronunciation differs perſons of divers coun- 


tries; yea, perſons of one and the ſame country ſpeaking the 


ſame language. Thus in Greece there were the Jonicl, Doricl, 


. Attich, and Aolick dialects. So in Great Britain, beſides the 


grand diverſity of Engliſh and Scotch, the different counties vary 


very much in their pronunciation, accent, and tone, although 
all one and the ſame language. And the way of the Gilkaditer 


proving the Zphraimites, Judg. xii. 6. by the pronunciation of 
Shibboleth, with a Schin, or Sibboleth with a Samech, is well 
known. . So, 4 Lapide ſaith, the Flemings prove whether a man 


be a Frenchman or not, by bidding him pronounce acht en tach- 


tenticht, which they pronounce ad en tafentic, by reaſon they 
cannot ATC the aſpirate j. 
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writing. Had man's body been made accortling 
to any of the atheiſtical ſchemes, or any other me- 


thod than that of the infinite Lord of the World, 


this wiſe variety would never have been; but men's 
faces would have been caſt in the ſame, or not a 
very different mould; their organs of ſpeech would 
have ſounded the ſame, or not ſo great a variety 


of notes; and the fame ſtructure of muſcles and 


| nerves would have given the hand the fame direc- 
tion in writing, And in this caſe, what confuſion, 
what diſturbance, what miſchiefs would the world 
eternally have lain under? No ſecurity could have 
been to our -perſons ; no certainty, no enjoyment 
of our poſſeſſions (c); no juſtice between man and 
man; no diſtinction between good and bad, be- 
tween friends- and foes, between father and child, 
huſband and wife, male or female; but all woyld 
have been turned topſy-turvy, by being expoſed 
| to 


(c) Regi Antiocho unus ex aqualibus—nomine Artemon, perquam 
fimilis fuiſſe traditur. Quem Laodice, uxor  Antiochi, inter ech 
viro, difſmulandi ſeeleris gratid, in lectulo perinde "quaſi "ipſum 
regem ægrum collocavit. Admiſſumque uni verſum populum, & ſermone 
ejus & vultu conſimili fefellit : credideruntque hominer -ab Antiocho 
moriente Laodicen & natos ejus fibi commendari. A certain 
perſon named Artemon is ſaid to have extremely reſembled 
king Antiochus. Laodice, the wife of Antiochus, having put 
her huſband to death, in the view of concealing her crime, put 
this man into a bed, as if he had been the ſiek king; and 
when the people were admitted to ſee him, he "deceived them 
all by his ſpeech and by his looks, ſo that they believed it was 


Antiochus himſelf who cmmended to their "favour "Linodice 


aud her children.””— Yakr. Max. I. 9. & 14- 
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to the malice of the envious and ill-natured, to 
the fraud and violence of knaves and robbers, to 
the forgeries of the crafty cheat, to the luſts of 
the effeminate and debauched, and what not. Our 
courts of juſtice (d), can abundantly teſtify the 
dire effects of miſtaking men's faces, of counter. 
feiting their hands, and forging writings. But 
now, as the infinitely wiſe Creator and Ruler hath 
ordered the matter, every man's face can diſtin- 
guiſh him in the light, and his voice in the dark; 
his hand-writing can ſpeak for him though abſent, 
and be his witneſs, and ſecure his contracts in 
future generations. A manifeſt, as well as admir. 


able indication of the divine Ny Ira ANI and 


management (e). 


(4) 2uid Trebellius Calca / quam afſeveranter ſeſe Cledium tuli! 
quidem dum de bonis 70 contendit, in centumvirale judicium adio 
frvorabil deſcendit, ut vis juſtis & equis ſententiis conſlernatio po- 
puli ullum relinqueret locum. In illd tamen queſlione neque calumnie 
petitoris, neque wiolentia plebis judicantium religio cgſſit.— Why 


ſhould 1 mention Trebellius Calca, or relate with what amazing 
confidence he maintained that he was Clodius ; how the po- 


pular belief was ſo ſtrong in his favour, that when he came to 
be heard before the centumviri, it almoſt overpowered the voice 
of equity and juſtice ? But in that law-ſuit, the integrity and 
conſcience of the judges withitood both the calumny of .the 
;claimant, and the violence of the people,VoarP"ab Max, I. 9. 


e. 15. 


(e) To the ee ien of divine management, with 

wot We to the political ſtate of man, I ſhall add another thing, 
that I confeſs hath always ſeemed to me ſomewhat odd, but 
very providential, and that is, the value that mankind, at leaſt 
the civilized part of them, have in all ages put upon gems, and 
the purer — 22 gold and ſilver, ſo as to think them 
equivalent 
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equivalent unto and exchange them for things of the greateſt 


uſe for food, cloathing, and all other neceſſaries and conve- 


niences of life, Whereas thoſe. things themſelves are of very 
little, if any uſe in phyſic, food, building, or cloathing, otherwiſe 
than for ornament, or to miniſter to luxury; as Suetonivs tells us 
of Nero, who fiſhed with a net gilt with gold, and ſhod his 
mules with filver ; but his wife Poppea ſhod her horſes with 
gold. Vit. Ner. c. 30. Plin. N. H. L. 33. c. 11. $0 the ſame 
Suetonius tells us, Jul. Ceſar lay in a bed of gold, and rode in 
a ſilver chariot. But Heliogabalus rode in one of gold, and 
had his cloſe-ſtool pans of the . metal. And Pliny ſaith, Yaſa 
coquinaria ex argento Calvus orator fieri queritur,—* Calvus the 
orator complains that even the utenſils ehe k the kitchen were made 
of ſilver.” bid. Neither are thoſe precious things of greater uſe 
to the making of veſſels and utenſils, (unleſs ſome little niceties and 
curioſities,) by means of their beauty, imperdibility, and ductility. 
Of which laſt, the great Mr. Boyle hath, among others, theſe 
two inſtances in his Eſſay about the Subtilty of Efluviums, ch. ii. 
Silver, whoſe ductility and tractility are very much inferior to 
thoſe of gold, war, by my procuring, drawn out to ſo ſlender a 
wire, that a ſingle grain of it amounted to twenty-ſeven fas. 
As to gold, he demonſtrates it poſſible to extend an ounce 
thereof to reach to 777,600 feet, or 155 miles and a half, 
yea, to an incredibly greater length, 

And as to gems, the very ſtories that are told of their pro- 
digious virtues, are an argument that they have very little or 
none more than other hard ſtones. That a diamond ſhould dif. 
cover whether a woman be true or falſe to her huſband's bed 
cauſe love between man and wife; ſecure againſt witchcraft, 
plague, and poiſons z that the ruby ſhould diſpoſe to cheerful. 
neſs, cauſe pleaſant dreams, change its colour againſt a misfor- 
tune befalling, c.; that the ſapphire ſhould grow foul and 
loſe its beauty, when worn by one that is lecherous ; that the 
emerald ſhould fly to pieces if it touch the ſkin of any unchaſte 
perſon in the act of uncleanneſs ; that the chryſalite ſhould loſe 
its colour if poiſon be on the table, and recover it again when 
the poiſon is off; and, to name no more, that the twrcoiſe (and 


the ſame is laid of a gold * ſnould ſtrike the hour when 


vor. * hung 


; 
LY 
J 
# 
| 


- 


., — & 7+. 2 
— 
E62 nner — — 
* * — 0 


% 0 _ 
— ** — 
— 2 rn en 
_ — <- Pon —— 4 — * 
— — — 
— U mꝶ oo 


— mY > * — » r K —_—_ , 85 — — Y 's' 
rr *r Bn. i 2 TS = OO. b 7 n A a, _ 
. l 5 > x Y - — — 
[4 * —＋ * 
0 | | MY a : 2 — | —_—_ —  —-=m — - K = 4 Lp 
IS * hat W — - wy — m — 
* may — * * > 5 — 5 * wy —_ 4 
WF . —— . = — _ _— yu noe je * 2 " 


DT. IS 
x: _— CI — - 
— * - 
— 2 — = 


„ — 
4. 4 Y 
c ——_— 
— w 4 


= - — w Cx 2” I — : * . «AR. 
— 2 — — = 4 — — 2 — Py uy * 
— - = — " — i. —_— 2 — — — = — - — - pe — . 
INST ÿ——ß— — ue rn nn . 7r 01̃ — ———— v •)crũ —-—y—V»ꝛ—— A ——— 
= 


Ws 
» 
= 
4 
— 
* — < — — — —— 
- — — * — — — 
—ͤ—Aäk—kä—— 929. a — 8 — 


— 


210 THE VARIETY OF MEN'S FACES, &c. B. v. 


hung over a drinking glaſs, and much more to the ſame pur. 
poſe :—all theſe, and many other ſuch fabulous tories, I ſay 
of gems, are no great arguments that their virtue is equivalent 
to their value. Of theſe, and other virtues, conſult Worm in 
his Muſeum, I. 1. ſect. 2. c. 17, &c. 

But as to gems changing their colour, there may be ſome. 
what of truth in that, particularly in the turcoiſe laſt mentioned. 
Mr. Boyle obſerved the ſpots in a turcoiſe to ſhift their place 
from one part to another by gentle degrees. So did the cloud 
in an agate-handle of a knife. A diamond he wore on his finger, 
he obſerved to be more illuſtrious at ſome times than others; 
which a curious lady told him ſhe had alſo obſerved in hers. 
So likewiſe a rich ruby did the ſame. Boyle of Abſol. Reſt in 
Bodies, * 
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CA. X. 
The Concluſion of the Survey of Man. 


AND now having taken a view of man, and 
finding every part of him, every thing relating 

to him contrived, and made in the very beſt man- 
ner ; his body fitted up with the utmoſt foreſight, 
art, and care; and this body (to the great honour, 
privilege, and benefit of man) poſſeſſed by a divine 
part, the ſoul, a ſubſtance made as it were on pur- 
poſe to contemplate the works of God, and glo- 
rify the great Creator; and ſince this ſoul can diſ- 
cern, think, reaſon, and ſpeak : what can we 
conclude upon the whole matter, but that we lie 
+ under all the obligations of duty and gratitude, 
to be thankful and obedient to, and to ſet forth 
.he glories of our great Creator and noble Bene- 
factor? And what ungrateful wretches are we, 
how much worſe than the poor irrationals, if we 
do not employ the utmoſt power of our tongue, and 
all our members, and all the faculties of our ſouls - 
in the praiſes of God ! But above all, ſhould we, 
who have the benefit of thoſe glorious acts and 
contrivances of the Creator, be ſuch wicked, ſuch 
baſe, ſuch worſe than brutal fools, to deny the 
Creator (a) in ſome of his nobleſt works? Should 
"3 we 


(a) It was a pious, as well as juſt concluſion, the i 
Laurence Bellini makes of his Opuſculum de Motu a 
1 2 words: 
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we ſo abuſe our reaſon, yea, our very ſenſes; 
ſhould we be ſo beſotted by the devil, and blinded 
a - by 


words: De Motu Cordis ifthec, Due equidem omnia, fi à rudi in- 
telligentid hominis tantum conſilit, tantum ratiocinii, iantum peritia 
mille rerum, tantum ſcientiarum exigunt, ad hoc, ut inveniantur, ſeu 
ad hoc, ut percipiantur poſtquam fata ſunt ; illum, cujus operd, fa- 
brefafia ſunt hec ſingula, tam vani erimus atque inanes, ut exiſti- 
memus efſe conſilii impotem, rationis expertem, imperitum, aut ignarum 
omnium rerum ? Quantum ad me attinet, nolim efſe rationis compot, 
i tantum inſudandum mihi effet ad conſequendam intelligentiam carum 
rerum, quas fabrefaceret neſcio que vis, que nihil intelligeret eorum 
gue fabrefaceret ; mihi etenim viderer efſe. vile quiddam, atque ridi- 
culum, qui vellem totam etatem meam, ſanitatem, & quicquid huma- 
num eft deterere, nihil curare quicquid eft jucundidatum, quicquid 
letitiarum, quicquid commodorum 5 non divitias, non dignitates : 
non penas etiam, & vitam ipſam, ut gloriari paſſem poſtrems inve- 
nifſe unum, aut alterum, & fortafſe me inveniſſe quidem ex iis innu« 
merit, que produxiſſet, neſcio quis ille, qui fine labore, fine curd, 
nibil cogitans, nibil cognoſcens, non unam aut alteram. rem, negue 


dubiè, ſed certò produxifſet imumeras innumerabilitates rerum in hoc 


tam immenſo ſpatio corporum, ex quibus totus mundus compingitur. 
Ab, Deum immortalem ! Video præſens numen tuum in hiſce tam pro- 
digiofis generationis initiis, & in altiſſimd eorum contemplatione de. 
ixus, neſcio quo aſtro admirationis conoiter, & quaſi divine ſurens 
cohiberi me mininè paſſum quin exclamem. 

Magnus Dominus ! Magnus Fabricator hominum Deus ! Mag- 
nus atque admirabilis ! Conditor rerum Deus quam magnus er! 
* Now if all things which we have been conſidering re- 
quire ſuch an exertion of the limited underſtanding of man 
to find them out, and demand ſo much wiſdom, knowledge, 
and ſcientific reſearch to diſcover them after they are made, 
ſhall we be ſo utterly vain and fooliſh as to imagine that He, 
by whoſe power all theſe things were made, is himſelf devoid of 


' wiſdom, ſkill, and knowledge? For my part, I ſhould ſee 


nothing defirable in poſſeſſing the faculty of reaſon, if I muſt 
beſtow ſo much labour in attaming to the knowledge of 
To. WE thoſe 
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by our luſts, as to attribute one of the beſt con- 
trived pieces of workmanſhip to blind chance, or 
unguided matter and motion, or any other ſuch 
ſottiſh, wretched, atheiſtical ſtuff, which we never 
ſaw nor ever heard made any one being (6) in any 

+- "FE 


thoſe things which are the operation of a blind and inſen- 
ſible agent ignorant of his own works. I ſhould contemn 
myſelf as a being - equally mean and ridiculous, for waſting 
my life and health, for fetting at nought all conſiderations 
of pleaſures, enjoyments, or conveniencies, and braving pain 
and death itſelf, for the vain boaſt of having diſcovered one or 
two of thoſe innumerable works, which this unknown _ 
had produced without labour, ſkill, or conſciouſneſs : 
being, who neither thinks nor underſtands, and yet, — — 
to tell, has produced every thing in this immeafurable ſpace 
which we term the univerſe. O immortal God! I ſee, I ac- 
knowledge thy Divinity in theſe moſt wonderful rudiments of 
being ; and penetrated with admiration, while I contemplate 
theſe ſtupendous inſtances of thy power and wiſdom, my tongue 
cannot keep filence, Great is the Lord ! Almighty Creator ! 
Author of man, and Framer of the univerſe! how great and 
wonderful art Thou, O God omnipotent !'”%—Bellin. de Mot. 
Cord. fin. 

(b) Hoc Ci. e. mundum effici ornatiſſimum, & pulcherrimum 
ex concurſione fortuita] gui exiſtimat fieri' potuiſſe, non intelligo 
cur non idem putet, fi innumerabiles unius, & viginti forme litera- 
rum, vel auree, vel qualeſlibet, aliquo conjiciantur, poſſe ex his in 
terram excuſſis annales Ennii ut deinceps legi poſſint, effici, Ec. 
Quod fi mundum efficere poteſt concurſus atomorum, cur porticum, 
cur templum, cur domum, cur urbem non poteſt ? Luc ſunt minus 
operoſa, & mults quidem faciliora.—* He who imagines this 
univerſe, perfe& and beautiful as it is, to be the work of 


chance, I ſee not why he may not likewiſe ſuppoſe, that if a 


vaſt number of alphabets, conſiſting of twenty-one letters, were 
thrown at random on the ground, they might produce the 
| 1 3 works 
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age ſince the creation? No, No ! but like wiſe and 


unprejudiced men, let us with David ſay, Pſalm 


' CXXXIX. 14. (with which I conclude), I will praiſe 


thee, for I am fearfully and wonderfully made, mar- 
vellous are thy works, and that my fon! knoweth 
right well, 125 | 

Having thus made what (conſidering the copi- 
ouſneſs and excellence of the ſubject) may be 
called a very brief ſurvey of man, and ſeen ſuch 
admirable marks of the divine deſign and art, let 
us next take a tranſient view of the other inferior 
creatures, and begin with quadrupeds. 


works of Ennius as we now read them. But if the fortuitous 
concourſe of atoms could produce an univerſe, why might 
they not produce a portico, a temple, a houſe, or a city? for 
theſe ſurely require much leſs labour and ſkill.” —Cic. de Nat. 
Deor, I. 2. c. 37. 
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BOOK VI. 
A Survey of Quadrupeds. 


CHAP I. 
Of their | prone Pyure. 


1N taking a view of this part of the animal world, 
ſo far as the ſtructure of their bodies is con- 
formable to that of man, I ſhall paſs them by, and 
only take notice of ſome peculiarities in them, 
which are plain indications of deſign, and the Di- 
vine ſuperintendence and management. And, 1. 
The moſt viſible apparent variation is the prone 
poſture of their body; concerning which I ſhall 
take notice only of two things, the parts miniſtring 
thereto, and the uſe and benefit thereof. > 
I. As for the parts, it is obſervable, that in all 
theſe creatures the legt are made exactly conform- 
able to this poſture, as thoſe in man are to his 
ere&t poſture. And what is farther obſervable 
alfo is, that the legs and feet are always admirably 
ſuited to the motion and exerciſes of each animal. 
In ſome they are made for ſtrength only to ſup» 


2 en. 
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port a vaſt unwieldy body (a); in others they are 
made for agility and ſwiftneſs (6); in ſome they 
are made for only walking and running ; in others 
for that and ſwimming too (c); in others for walk. 


ing 


(a) The elephant being a ereature of prodigious weight, 
the largeſt of all animals, Pliny faith, hath its legs accordingly 
made of an immenſe ſtrength, like pillars rather than legs v. 

(3) Deer, hares, and other creatures, remarkable for ſwift- 
neſs, have their legs accordingly ſlender, but withal ſtrong, 
and every way adapted to their ſwiftneſls, 

(c) Thus the feet of the otter are made, the toes being all 
conjoined with membranes, as the feet of geeſe and ducks are, 
And in ſwimming it is obſervable, that when the foot goes for- 
ward in the water the toes are cloſe ; but when backward they 

are ſpread out, whereby they more forcibly ſtrike the water 
and drive themſelves forward. The ſame may be obſerved 
alſo in ducks and geeſe, c. 

Of the caſtor or beaver, the French academiſts ſay, the flruc- 
ture of the feet was very extraordinary, and ſu ufficiently demonſtrated, 
that Nature hath defigned this animal to live in the water, as duell 
as upon land. For although it had four feet, like terreflrial animals, 
yet the hindmoſt ſeemed more proper to ſwim than wall with, the 


4 
* 


„The legs of the elephant, .the rhinoceros, nl the ſea- 
horſe are made entirely for ſtrength without any conſideration 
of quickneſs of motion, for theſe animals have no need of 
ſwiftneſs of foot; they do not purſue other animals for food ; 
and, confcious of their own ſtrength, there are none that they 
deign to avoid. Deer, hares, and other creatures that are to 
find Tafety only i in flight, have their legs made entirely for 
ſpeed. Were it not for this advantage, they would be the 
prey of every carnivorous animal, and their race would ſoon be 


Vinguiſhed. | Evitoks 
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ing and digging (d); and in others for walking 
and flying (e): in ſome they are made more lax 


five toes of which they were compoſed being joined together Ile thoſe 
of a gooſe by a membrane, which ſerves this animal to ſwim with. 
But the fore ones were made otherwiſe, for there was no membrane 
which held thoſe toes joined together ; and this was requiſite for the 
con veniency of this animal, which uſeth them as hands like a ſquirrel, 
awhen he eats. Memoirs for a Natural Hiſtory of Animals, 
þ 84. 

(4) The mole's feet are a remarkable inſtance. 

(e) The wings of the bat are a prodigious deviation from 
Nature's ordinary way. 80 it is in the Virginian ſquirrel, 
whoſe ſkin is extended between the fore-legs and its body *. 


This animal is termed the flying ſquirre! When it extends 
its legs the ſkin becomes diſtended like a fail, and by means of 
the buoyancy, which it thence acquires in the air, the animal 
is enabled to dart at one bound above 100 yards. Of the 
common ſquirrel Goldſmith: relates, upon the authority of 
Klein and Linnzus, a moſt extraordinary fact: in Lapland, 
and the extenſive foreſts of the north, the ſquirrels are obſerved 
to change their habitation, and to remove in vaſt numbers 
from one country to another. In theſe emigrations they are 
generally ſeen by thouſands travelling directly forward, while 
neither rocks, foreſts, nor even the broadeſt waters can ſtop 
their progreſs, When they meet with a broad river or lake, 
on approaching its banks, and perceiving the breadth of the 
water, they return, as if by common conſent, into the neigh» 
bouring foreſt, each in queſt of a piece of bark to ſerve as a 
boat for wafting them over. When the whole company are 
fitted in this manner, they boldly commit their little fleet to 
the waves, each ſquirrel fitting on its own piece of bark, and 
fanning the air with its tail to drive the veſſel to its deſired 
port. In this orderly manner they ſet forward, and often croſs 
lakes 
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and weak for the plainer lands; in others rigid, 
Riff, and leſs flexible (J) for traverſing the ice and 
dangerous precipices of the high mountains (g) : 
in ſome they are ſhod with tough and hard hoofs, 
fome whole, ſome cleft ; in others with only a cal- 
lous ſkin. In which latter it is obſervable, that 


the feet are compoſed of toes, ſome ſhort for bare- 


going, 


(J) Of the legs of the ell, the French academiſts ſay, al- 
though ſome authors report that there are elks in Muſcovia, whoſe 
legs are jointiiſi, there is great probability, that this opinion ts 
founded on what is reported of thoſe elks of Muſcovia, as «ell as 
of Cæſar's Alce, and Pliny's Machlis, that they have legs ſo fliff 
and inflexible that they ds run on ite without ſlipping, which is a 
way that is reported that they have to fave themſelves from the 
wolves, &c. Ibid. p. 108, | 

(g) The common tame goat, (whoſe habitation is generally 
on mountains and rocks, and who delighteth to walk on the 
tops of pales, houſes, Ic. and to take great and ſeemingly 
dangerous leaps,) I have obſerved, hath the joints of the legs 
very {tiff and ſtrong, the hoof hollow underneath, and its edges 
ſharp. The like, I doubt not, is to be found in the wild goat, 
conſidering what Dr. Scheuchzer hath ſaid of its climbing the 
moſt dangerous craggs of the Alps, and the manner of their 
hunting it. Vide I ter. Alpin. iii. p. 9. 


lakes ſeveral miles in breadth. But it too oſten happens, that 
the poor mariners are not aware of the dangers of their naviga- 
tion; for although at the edge of the water it is generally 
calm, they are frequently overtaken by a guſt of wind in the 
middle of their paſſage, which diſcomfits and ' ſhipwrecks the 
whole navy. The Laplanders frequently find the ſhore ſpread 


with their dead bodies, and make a gainful prize of their 
ſkins. F EniTOR. 
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going, ſome long to ſupply the place of a hand (59 
ſome armed with long and ſtrong talons to catch, 
hold, and tear the prey; ſome fenced only with 
ſhort nails to e oy ſteps in running and 

II. Ao the poſture of man's body is the fitteſt 
for a rational animal, ſo is the prone poſture of 
guadrupeds the moſt uſeful and beneficlal to them- 
ſelves, as alſo moſt ſerviceable to man. For they 
are hereby better made for their gathering their 
food, to purſue their prey, to leap, to climb, to 
lim, to guard themſelves againſt their enemies; 
and, in a word, to do whatever may be of prin- 
cipal uſe to themſelves; as alſo they are hereby 
rendered more uſeful ns ſerviceable to man, for 
carrying his burdens, for tilling his ground, yea, 
even for his ſports and diverſions, 

And now I might here add a ſurvey of the ex. 
cellent contrivances of the parts miniſtring to this 
poſture of the four- footed animals, the admirable 
ſtructure of the bones (i), the joints and muſcles, 
their various ſizes and ſtrength, their commodious 


lodgment 


(5) Thus in apes and montier, in the beaver before, and di- 
vers others, 

(i) It is a fingular proviſion Nature hath made for the 
ſtrength of the lion, if that be true, which Galen ſaith is re- 
ported of its bones being not hollow (as in other animals) 
but ſolid. Which report he thus far confirms, that moſt of 
the bones are ſo, and that thoſe in the legs, and ſome other 
parts, have only a ſmall and obſcure my in them, Vide 
Galen de Lſ. Part. I. 11. c. 18. 
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lodgment and ſituation, the nice equipoiſe of the 
body, with a great deal more to the ſame purpoſe. 
But I ſhould be tedious to inſiſt minutely upon 
ſuch particulars ; and beſides, I haye given a touch 
upon theſe kinds of things when I ſpake of man. 

Paſſing by, therefore, many things of this kind 
that might deſerve remark, I ſhall only conſider 
ſome of the parts of the quadrupeds, differing from 
what is found in man (4), and which are manifeſt 
works of deſign. 


() Theſe ſorts of differences in the mechaniſm of animals, upon 
the ſcore of the poſition of their bodies, occur ſo often, that it would 
be no mean ſervice to anatomy i any one would give us a hiſtory of 
thoſe variations of the parts of animals which ſpring from the dife 
ferent poſtures of their bodies. Drake Anat. v. i. b. i. c. 17. 
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C H A P. II. 
Of the Heads of Quadrupeds. 


II. is remarkable, that in man, the head is of one 
ſingular form; in the four-footed race, as va- 

rious as their ſpecies. In ſome, ſquare and b 

ſuitable to their low motion, food, and abode; 


others, leſs, ſlender, and ſharp, agreeable to their | 
ſwifter motion, or to make their way to their 
food (a), or habitation under ground (5), But 

paſing 


(a) Thus ſwine, for inſtance, who dig i in the earth for roots 
and other food, have their neck, and all parts of their head very 
well adapted to-that ſervice. Their neck ſhort, brawny, and 
ſtrong ; their eyes ſet pretty high out of the way; their ſnout 
long ; their noſe callous and ſtrong ; and their ſenſe of 
very accurate, to hunt out and diſtinguiſh their food in mud, un- 
der ground, and other the like places where it lies concealed. 
(5) What hath been ſaid of ſevine is no leſs, rather more, re- 
markable in the mole, whoſe neck, noſe, eyes, and ears, are all 
fitted in the niceſt manner to its ſubterraneous way of life *. 


In ſome animals the head is long, in order to give greater 
room for the olfactory nerves ; as in dogs, who are to hunt and 
find out their prey by the ſcent. In others it is ſhort and thick, 
as in the lion, to increaſe the ſtrength of the jaw, and to fit it 
the better for combat. Quadrupeds that feed upon graſs, are 
enabled to hold down their heads to the ground by a ſtrong 
tendinous ligament, that runs from the head to the middle of 
the back. This ſerves to, raiſe the head, although it has been 
held to the ground for a long ſpace of time, without any labour 
to the animal, and without much ftreſs to the muſcles of the 
neck, | EviTos. 
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paſſing by a great many obſervations that might be 
made of this kind, I ſhall ſtop a little at the brain, 
as the moſt conſiderable part of this part of the 
body, being the great inſtrument of life and mo- 
tion in guadrupeds, as it is in man of that, as alſo 
in all probability the chief ſeat of his immortal ſoul, 
And according]y it is a remarkable difterence, that 
in man the brain is large, affording ſubſtance and 
room for ſo noble a gueſt ; whereas in quadrupedi, 
it is but ſmall. And another thing, no leſs remark- 
able, is the ſituation of the cerebrum and cerebellum, 
or the greater or leſſer brain, which I ſhall give in 
the words of one of the moſt exact anatomiſts we 
have of that part (c): Since, faith he © God 
« hath given to man a lofty countenance, to be- 
& hold the heavens, and hath alſo ſeated an im- 
* mortal ſoul in the brain, capable of the contem- 
* plation of heavenly things; therefore, as his face 
“ is erect, ſo the brain is ſet in an higher place, 
„ namely, above the cerebellum, and all the ſen- 
& ſories. But in brutes, whoſe face is prone to- 
4 wards the earth, and whoſe brain is incapable of 
“ ſpeculation, the cerebellum (whoſe buſineſs it 
<« js to miniſter to the actions and functions of the 
„% precordia, the principal office in thoſe creatures) 
„in them is ſituated in the higher place, and the 


e cerebrum lower. Alſo ſome of the organs of 
L ſenſe, 


(e) Willis Cerehs Anat. cap. 6. Cumque huic Deus os ſublime 
dederit, Cc. As God has given him a lofty countenance,” 
Aa, 
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« ſenſe, as the ears and eyes, are placed, if not 

« above the cerebrum, yet at leaſt equal thereto *. 
Another convenience in this poſition of the ce- 

rebrum and cerebellum, the laſt ingenious . 


miſt (d) tells us is this: In the head of man, 
faith he, © the baſe of the brain and 1 yea, 


6 of- 


(4) Willis Cereb. Anat. paulo poſt. In capite humano core 
bri Dj cerebelli, &c. ; 


It has been obſerved, that in all animals the vigour of mind 
has ſome relation to the quantity of brain, and to the perfection 
of its organization; and that the acuteneſs of the different ſenſes 
is generally proportioned to the quantity of nerve beſtowed on 
their organs, Man has a greater proportion of brain than any 
other animal; but many animals have a much greater propor- 
tion of nerve beſtowed on different organs of ſenſe. - Many ani- 

mals have therefore acuter ſenſes than man; but man has a 
greater vigour of mind than any other animal on this globe. 
The brain of quadrupeds is ſomewhat ſimilar to that of man, 
but proportionably ſmaller, and not perhaps ſo well organiſed. 
The brain of birds is ſeemingly the reverſe of the human brain z 
the cortical ſubſtance is the interior, and the ventricles are ſitu- 
ated in the white part on the outſide. In the brain of birds there 
are no circumvolutions like the inteſtines, no fornix, no corpus 
calloſum, nor corpora flriata, The brain of fiſhes is in many 
reſpects ſimilar to * mk of birds. It is very ſmall in proportion 
to their body, and is generally ſurrounded with an oily matter. 
The two ſenſes of ſeeing and hearing in many fiſhes are often very 
acute, The reptile tribes have very little brain, and like the 
fiſhes have no ganglions upon their nerves. Moſt inſets have 
no brains at all, but a nervous cord that is full of ganglions 
that runs from one extremity to the other, and is denominated' 
the ſpinal marrow. Swammerdam found in a ſpecies of ſnail, 
a brain with two lobes, in contact with the ſtomach, moveable' 
by muſcles, and without a fixed place in the body. See Zn- 
eyclop. Britan. Art. Phyſiology. 


Eprroa. 
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4 of the whole ſkull, is ſet parallel to the horizon; 
„„ by which means there is the leſs danger of the 
& two brains joggling, or flipping out of their place. 
« But in guadrupeds, whoſe head hangs down, the 
& baſe of the ſkull makes a right angle with the 
« horizon, by which means the brain is under- 
“ moſt, and the cerebel/ uppermoſt ; fo that one 
* would be apt to imagine the cerebell ſhould not 
& be ſteady, but joggle out of its place.“ To re- 
medy which inconvenience he tells us, And leſt , 
4 the frequent concuſſions of the cerebel! ſhould 
« cauſe a fainting, or diforderly motion of the 
4 ſpirits about the precordia, therefore, by the ar- 
tc tifice of Nature, ſufficient proviſion is made in all 
« by the dura meninx cloſely encompaſſing the cere- 
« bellum ;. beſides which, it is (in ſome) guarded 
« with a ſtrong bony fence ; and in others, as the 
« hare, the coney, and ſuch lefler quadrupeds, a part 
& of the cerebell is on each ſide fenced with the 
4 os petroſum : ſo that by this double ſtay, its whole 
& maſs is firmly contained within the ſkull.” 
Beſides theſe peculiarities, I might take notice 
of divers other things no leſs remarkable, as the 
nidtitating membrane of the eye (e), the different 


paſſages of the carotid arteries (F) through the 
{kull, 


(e) See book iv. chap. 2. note (48) 

(/) Arteria carotis aliquanto paſleriur in homine quam in alin 
quis animali, calvariam ingreditur, ſcil. juxta illud foramen, per 
guad finus lateralis in venam jugularem deſiturus cranio elabitur ; 
nam in ceteris hac arteria ſub extremitale, ſeu proceſſu acuto ofſis pe- 
treff, inter cranium emergit « verum in capite humano, eadem, am- 

| boge 
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ſkull, their branching into the rete mirabile ( 2), the 


different magnitude of the nates, and ſome other 


parts 


bage longiori circumdu#a (ut ſanguinis torrens, priuſquam.ad cerebrs 


oram appellit, fracto impetu, leniùs & placidiùs fluat ) prope Jpecum 

ab ingreſſu ſinks lateralis fadum, calvarie baſin attingit— in 
majorem cautelam, tunicd inſuper aſeititi4 traſſiore inveſiitur,—- 
The carotid artery enters the ſkull a little farther back in man 


than in any other ayimal, viz. cloſe by that opening from. 


whence iſſues the lateral ſinus that terminates in the jugular 
vein: for in other animals this artery enters the ſkull towards 
the extremity or acute proceſs of the os petroſum; but in the 
human head, this artery making a longer circuit (that the cur- 
rent of the hlood may have its force ſomewhat broken, and flow 
more ſmoothly and gently), reaches the under-part of the ſkull, 
near that cavity made by the entry of the lateral ſinus and that 
it may be the better protected, it is covered with an additional 
and thicker coat.” And ſo he goes on to ſhew the conveniency 
of this guard the artery hath, and its paſſage to the brain ; and 
then ſaith, Si hujuſmodi conformationis ratio inquiritur, facile o- 
currit, in capite humano, ubi generofi affettus & magni animorum im- 
fetus ac ardores excitantur, ſanguinis in cerebri oras appulſum debere 
eſſe liberum © expeditum, &c. Atque hoc quidem reſpetu differt 
homo @ pleriſque brutis, quibus, arteria in mille furculos diviſa, ne 


ſanguinem pleniore alv:0, aut citatiore, quam par eft, curſu, ad cere- , 
brum evehat, plexus retiformes conſlituit, quibus nempe efficitur, ut ſun- 


guis tardo admodum, lenique & æquabili fere flillicidio, in cerebrum 
illabatur.——* If a reaſon is aſked for this peculiar conformation, 
it is evidently this ; that in the human head which is the ſeat 
of the nobler feelings, and where there is often a great excita- 
tion of the animal ſpirits, the paſſage of the blood to the brain 
ought to be free and unincumbered. And in this reſpe& man 
differs from moſt of the brute animals, in which we obſerve that 
this artery is divided into numberleſs ſmall branches, that the 
blood may not be conveyed in a fuller ſtream, or more quickly 
than is convenient, to the brain; and it forms the plexus reti- 


formes, by means of which the blood is conveyed flowly, —_— 


proviſion for the ſame purpoſe. 
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parts of the brain in beaſts, quite different from 
what it is in man : but the touches already given, 
may be inſtances ſufficient to prevent my being 
tedious in enlarging upon theſe en works 
of God. 


and. almoſt by drops, into the brain.” '—And then he goes on to 


give a farther account of this artery, and the rete mirabile in 


divers creatures. Willis, Cereb. Anat. c. 8. 


(g) Galen thinks the rete mirabile is for concocting and ela- 
borating the animal ſpirits, as the Zpididymedes ¶ the convolu- 
tions xigooudfs; nxt ] are for elaborating the ſeed. De U 
Part. I. 9. c. 4. This rete is much more conſpicuous in beafts 
than man ; and, as Dr. Willis well judges, ſerves, 1. To bridle 
the too rapid incurſions of the blood into- the brain of thoſe 
creatures, whoſe heads hang down much. 2. To ſeparate ſome 
of the ſuperfluous ſerous parts of the blood, and ſend them to 
the ſalival glands, before the blood enters the brain of thoſe 


animals, whoſe blood is naturally of a watery conſtitution. 3. 


To obviate any obſtructions that may happen in the arteries, by 
giving a free paſlage Yirough other veſſels, when ſome are 
ſtopped. 

In guadrupeds, as the carotid arteries are branched into the rete 
mirabile, for the bridling the too rapid current of blood into the 
brain ; ſo the vertebral arteries are, near their entrance into the 
Full, bent into an acuter angle than in man, which i is a wiſe 
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CHAP. II. 
- Of the Necks of Qyadrupeds. 


FROM the head paſs we to the neck, no prin- 
Cipal part of the body, but yet a good inſtance 
of the Creator's wiſdom and deſign, inaſmuch as 
in man it is ſhort, agreeable to the erection of his 
body; but in the four-footed tribe it is long, an - 
ſwerable to the length of the legs (a), and in ſome 


(a) It is very remarkable, that in all the ſpecies of guadru- 
ped:, this equality holds, except only the elephant ; and that there 
ſhould be a ſufficient ſpecial proviſion made for that creature, 
by its proboſcis or trunk : —a member ſo admirably contrived, fo 
curiouſly wrought, and with ſo great agility and readineſs, ap- 
plied by that unwieldy creature to all its ſeveral occaſions, that L 
take it to be a manifeſt inſtance of the Creator's workmanſhip. 
gee its anatomy in Dr. A. Moulen's Anat. of the Elephant, p. 33. 
As alſo in Mr, Blair's account in Phil. Tragſ. No. 326.* 


þ ww re nmr 


* As the books here referred to by Mr. Derham are not in 
every body's hands, it may not be improper to give a ſhort deſcrip» 
tion both of the form aud uſes of this extraordinary in 
which to the elephant anſwers all the purpoſes of the human 
hand. The elephant excels all other animals, perhaps even man 
himſelf, i in the ſenſe of touching. This ſenſe reſides entirely 
in his trunk; which is a fleſhy tube compoſed of muſcles and 
nerves, and covered with a ſkin of a blackiſh colour, like that 
of the xeſt of the body. It is hollow, with a double perforation 
running from one end to the other, aud ending in two openings 

| 22 | or 
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of theſe long, and leſs ſtrong, ſerving to carry the 
mouth to the ground ; in others ſhorter, brawny 
and 


Aliorum ea eſt Jumilitas ut n . roſtris facile contin- 
gant. Due autem altiora ſunt, ut anſerer, ut cygni, ut grues, ut ca- 
meli, adjuvantur proceritate collorum. Manus etiam data elephantis, 
' qui propter magnitudinem corporis difficiles aditus habebant ad paſtum. 
——* Some animals are ſo low that they can eaſily take their 
food from the earth, by means of their beak or muzzle. Thoſe 
which are higher, as geeſe, ſwans, and cranes, are aided by the 
length of their necks, The elephant is furniſhed with a trunk, 
becauſe from its immenſe bulk it would otherwiſe find it difficult 
to ſeek its food.” —Cic. de N. D. |, 2. c. 47- 

uod iis animalibus que pedes habent fiſſos i in digitos, collum bre- 
vius fit faftum, quam ut per ipſum cibum ori admovere queant : iis 
vero que ungulas habent ſolidas, aut bifidas, longius,. ut prona atque 
inclinantia paſci queant. Qui id etiam opus non fit artificis utilitatis 
memoris ? Ad hec quod grues ac ciconie, cum crura haberent longiora, 
eh cam cauſam roſirum etiam magnum, & collum longius habuerint. 

Pi yer 

— en 
or noſtrils, like thoſe of a hog. An elephant of fourteen feet 
high, has a trunk about eight fret in length, and five feet and a 
half in circumference at its thickeſt part next the head. It is 
extremely flexible, capable of being moved in every direction, and 
of being bent or ſtraightned at pleaſure; ſo as to embrace 
cloſely any ohject to which it is applied, and endowed with ſuch 
prodigious muſcular ſtrength, that the animal can tear a mode- 
rate ſized tree up by the roots; and twiſt off and ſhatter with it 
the largeſt. branches. On the underſide it is furniſhed with 
little protuberances like the feet of a caterpillar, by means of 
which i'. lays the faſter hold of the objects which it graſps; and 
at the point juſt above the noſtrils is an extenſion of the ſkin about 
ſiye inches long, in the form of a finger, with which it can lay 
liold of the minuteſt objects. By means of this ſingular con- 
formation, this animal can pick up a pin from the ground, untie 
the knots of a rope, unlock a door, and even write with a pen. 
7 lian 
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and ſtrong, n. to o dig, and an up . bur- ' 
dens (b). | ald 
But that which defervea eſpecial e is that 
peculiar proviſion made in the necks of all, or moſt 
granivorous guadrupeds, for the perpetual holding 
down their head in gathering their food, by that 
ſtrong tendinous and inſenſible Feet or liga- 
5 | | ment 


Piſces autem neque collum penitus habuere, utpote qui neque crura ny ; 
bent. Quo patto non id etiam eft admirandum p Thoſe ani- 
mals whoſe feet are divided by toes, have a ſhorter neck, be- 
cauſe by means of them they can bring their food to their 
mouth; but ſuch as have ſolid hoofs, or are cloven-footed, 
have their necks longer, that they may be able to feed by bending 
or inclining downwards. How can this be otherwiſe than the 
work of an artificer ever mindful of utility? Moreover cranes 
and ſtorks, having very long legs, are on that account furniſhed 
likewiſe with long necks and great bills. Fiſhes have no necks 
at all, becauſe they have no legs. How admirably is all this 
contrived ?” — Galen de Uſ. Part. I. 11. c. 8. 
() As in moles and ſwine, in 6. 2. note (a), 


— 


Alian ſays, that he has ſeen an elephant who wrote Latin cha - 
racters on a board from a copy pointed out by his keeper. 
Through this trunk the animal breathes and ſmells; but does 
not drink as ſome authors have erroneouſly ſaid. He lifts the 
water, or ſucks it -up into his trunk, where, by drawing in his - 
breath he keeps it ſuſpended till he twiſts. the end of the pro- 
boſcis dextrouſly into his mouth, which lies immediately under 
it, and therein empties the water. When feeding on graſs, 
which is its natural food, on hay, or ſtraw, it does not take theſe 
ſubſtances directly into the mouth, but laying hold of them firſt 
with the trunk, coils them very dextrouſly into round balls or 
ele ws, and then puts them one by one into the mouth. 


Q 3 Ediron. 
4 
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ment (c) braced from the head to the middle of the 
back. By which means the head, although heavy, 
may be long held down without any labour, pain, 
or uneaſineſs to the muſcles of the neck, that would 
otherwiſe be wearied by being ſo long put upon the 
ſtretch. 8 b 


2311 


e H A P. IV. 
07 the Stomachs of | Quadrupeds. 


ROM the neck, let us deſcend to the fomach, 


a part as of abſolute neceſſity to the being and : 


well-being of animals, ſo is it in the ſeveral ſpecies 
of quadrupeds, ſized, contrived, and made with the 
utmoſt variety and art (a), What artiſt, what 
being, but the infinite Conſervator of the world, 
could ſo well adapt every food to all the ſeveral 
kinds of thoſe grand devourers of it! Who could 
ſo well ſuit their ſtomachs to the reception and di- 
geſtion thereof ; one kind of ſtomach to the carni- 
vorous, another to the herbaceous animals ; one 
fitted to digeſt by bare maſtication ; and a whole 
ſet of ſtomachs in others, to digeſt with the help of 
rumination / which laſt act, together with the ap- 


paratus | 


(a) The peculiar contrivance and make of the dromedary's 
or camels ſtomach, is very remarkable, which I will give from 
the Pariſian anatomiſts : At the top of the ſecond Cof the * ven · 
tricles] there were ſeveral ſquare holes, which were the orifices of 
about thirty cavities, made like ſacks placed between the two mem- 
branes, which do compoſe the ſubſlance of this wentricle. The view 
of theſe ſacks made us to think that they might auell be the reſervatories, 
where Pliny ſaith, that camels do a long time keep the water, which 
they drink in great abundance—to ſupply the wants thereof in the dry 
deſarts, &c. Vide Memoirs, c. Anat. of Dromedary, p. 395 
See alſo Peyer, Merycol. I. 2. c. 3, 
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paratus for that ſervice, is ſo peculiar, and withal ſo 
curious an artifice of nature, that it might juſtly 
deſerve a more particular enquiry ; but having 


formerly mentioned it (6), and leſt I ſhould be too 


tedious, I ſhall paſs it b. 4 


(5) Book iv. chap. 11. 


* * 
5 e 
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en 
Of the Hearts of Quadrupeds. | 


IN this part there is a notable difference found 
between the heart of man and that of 
concerning the latter, of which I might take nouce 
of the remarkable conformation of the hearts of 
amphibious guadrupeds, and their difference from 
thoſe of land- animals *, ſome having but one ven- 


The modes of circulation are very curious in different ani- 
mals. In ſome animals the heart throws its blood to the remoteſt 
parts of the ſyſtem; in others it throws its blood only into the 
reſpiratory organs; from theſe it is collected by the branches of 
veins, and theſe branches uniting in a trunk, convey it to an ar- 
tery, which renews the impulſe, and acts as a heart. In a third 
ſet of animals the blood from the reſpiratory organs is carried by 
the veins to another heart ; and this ſecond heart, united in the 
ſame capſule with the firſt, diſtributes the blood by the channel 
of its arteries to the ſeveral parts. In the human fœtus, and the 
fœtus of thoſe animals which have two hearts, à part of the 
blood, without taking the paſſage through the lungs, proceeds 
directly from auricle to auricle. In amphibious animals the 
auricular paſſage continues open during their life, and is em- 
ployed when the breathing ceaſes under the water. In many 
inſets a number of hearts or expanſions, which anſwer the pur- 
poſe of hearts, are placed at intervals on the circulating courſe, 
and each renews the impulſe of the former, where the momen- 
tum of the blood fails. In the /epia loligo, the two ſeparate 
parts of the gills are each ſupplied by a heart of Romer 


" 
—_ 
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tricle (a), ſome three (b), and ſome but two, (like 
land- animals,) but then the foramen ovale there- 
with (c). All which may be jpſtly eſteemed as 
wonderful, as they arc excellent proviſions for the 
manner of .thoſe animals living. But I ſhall con- 
tent myſelf with bare hints of theſe things, and 
ſpeak only of omg peculiars more, and that but 


br;efly. 
One 
(a) Frogs are generally r to have but one ventricle i in 
their hearts. 


6) The tortoiſe hath three ventricles, as the Pariſſon aca. 
miſts in their memoirs affirm. Beſides theſe tevo ventricles [before 
ſpoken of ] which were in the hinder part of the heart, which 
 faceth the ſpine ; there was, ſay they, a third in the forepart, in- 
clining a little towards the right fide, &c. Memoirs, Cc. p. 2 59- 
But Mr. Buſh ſere charges this as a miſtake 1 in thoſe i ingenious 
gentlemen, and aſſerts there is but one ventricle in the tortoiſe's 
heart. See his deſcription of the heart of the land-tortoi iſe, in 
Philoſoph: Tranſa#: No. 328. | 
(e) The Jea-calf is ſaid by the French academiſit to have this 
| proviſic ion, and their account of it is this: II, heart was round 
and flat. Iis ventricles appeared very large, and its auricles ſmall, 
U: underneath the great aperiure, through which the trunk of the vena 
cava conveyed the Llood i into the right ventricle of the heart, there was 
another, which'pencirated into the arteria venoſa, and from thence 
duo the liſt ventricle, and afterwards into the aorta; This hole, 
called the foramen ovale in the fœtus, males the anaſtomoſis, by 
the means of” which the blood goes from the cava into the aorta, 
2275 paſſing through the lungs. French . P. 124. 


un from both is collected into one; which by two arteries 
opening at two different parts, ſend it at once to the oppoſite 
extremities. In numbers of animals the heart, like the ſto- 
mach, is in the extremity oppoſite to the head. See Encyclop. 
Brit. Art. Phyfoology. | Epiros. 
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One is the ſituation of the heart, which in beaſts 
is near the middle of the whole body; in man, 
nearer the head (d). The reaſons of which Þ 
ſhall give from one of the moſt curious anatomiſts 
(of that part (e). Seeing,“ faith he, * the tra- 
« jection and diſtribution of the blood depends 
4 wholly on the ſyſtole of the heart, and that its 
liquor is not driven of its own nature ſo readily 
into the upper parts as into veſſels even with it, 
« or downwards into thoſe under it: if the ſitua- 
« tion of the heart had been farther from the 
e head, it muſt needs either have been made 
+ ſtronger to caſt out its liquor with greater force; 
* or elle the head would want its due proportion 
&* of blood. But in animals that haye a longer 
e neck, and which is extended towards their food 
« as it were, the heart is ſeated as far from the 
other parts; and they find no inconvenience” 
« from it, becauſe they feed with their head for 
the moſt part hanging down ; and ſo the blood, 
< as it hath farther to go to theit head than in- 
5 2 ſo it goes a * and often a ſteep 


ay (J) The 


(d) Ta, v, Kage migi vd loo ew is Agury, & C. The 
heart is in the middle, except in —— Hiſt An. v 
c. 17. 

(e) Dr. Lower de Cori, c. 1. 

(/) I might have mentioned another wiſe proviſion from the 
| ſame author, which take in his own words: In witulis & equity 
img pleriſque aliis animalibus majoribus, non ſolas propagines à nerv 
ſexti paris ut in homine, ſed etiam plurimas d nerwo intereęſſali, abi reid 


n accedere, ims din parenchyma qus dimitti « & hoc ideo 
a Naturd 
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The other peculiar matter is, the faſtening (I 
formerly mentioned) which the cone of the pericar- 
dium hath in man to the diaphragm (g), whereas in 
all quadrupeds it is looſe. By which means the 
motion of the midrif, in that neceſſary act of reſpi- 
ration, is aſſiſted both in the upright poſture of 
man, as alſo in the prone en of quadrupeds (h), 

| which 
a Natura * ſubfidium brutis comparatum, ne capita que terram - 
prona ſpedtunt, non ſatis facile aut copiose ſpiritus animales imperti- 
rent.“ In cows and horſes, and in moſt of the larger animals, 
not only the branches from the nerves of the ſixth pair (as in the 
human body) but even ſeveral branches from the intercoſtal 
nerve come to the heart, and are diffuſed in its parenchyma z and 
this is given by Nature to animals as a ſubſidiary proviſion ; left» 
their heads, which incline downwards, ſhould not be ſufficiently 
ſupplied with animal ſpirits.” —Blaffi Anat. Animal. Par. 1. 
c. 4- ex Lonwero, de Corde. 

(g) Diaphragmotis circulo ner ved o firmiter adberet | pericardium} 
guod homini fingulare ; nam ab eo in canibus &. fimits diſlat, item ia 
 aliiz animalibus omnibus, —* The pericardium adheres firmly to 
the nervous circle of the diaphragm : and this is peculiar to 
man; for it is removed from it in dogs, apes, and indeed | in all 
other animals.” —ZBartholin. Anat. I. 2. c. 5. 5 
() Finalem cauſam quod atlinet,—cim erectus fit hominis 8 

aue figura, coque facilius abdominis viſcera ſuo pondere deſcendant, 
minore diaphragmatis nixu atque Hole ad inſpirationem opus eft : 

Perro, cùm in exſpiratione Pariter neceſſarium ſit diaphragma relaxari, 
cum capſula cordis omnino connedtendum ſuit, in homine, ne forte, 
quamdiu erefus incedit, ab hepatis, aliorumque viſcerum appenſorum 
pondere deorſum aded deprimeretur, ut neque pulmo ſatis concidere, 
neque exſpiratio debito modo peragi potuerit. Quocirca in quadrupe- 
 dibus, ubi abdominis viſcera in ipſum diaphragma incumbunt, ipſumque 
in ſedlorit cavitatem ſuo pondere impellunt, iſla partium accretio exſpi- 
rationi quidem inutilis, inſpirationi autem debitam diaphragmatis ten- 
Aonem impediendo, provſus incommoda fuiſſet.—* With regard ta 
* final * man is upright in his gait and figure, and the. 
viſcera 
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which would be hindered, pr rendered more diffi- 
cult, if the caſe was otherwiſe : 4 Which muſt 
« needs be the effect of wiſdom and deſign, and 
« that man was intended by Nature to walk erect, 
« and not upon all-four, as quadrupedt do;“ to 
expreſs it in the words of a great judge in ſuch 
matters (i). 


viſcera of the abdomen on that acount deſcend by their own 
weight, there is leſs occaſion for an effort and ſyſtole of the dia- 
phragm for inſpiration: moreover, as in expiration, it is neceſ- 
ſary that the diaphragm ſhould be relaxed, it was quite neceſſary 
that in the human body it ſhould be connected with the capſula of 
the heart, leſt while he is walking erect, it ſhould be ſo depreſſed 
by the incumbent weight of the liver, and the other appended 
viſcera, that the lungs could neither ſufficiently collapſe, nor ex · 
ſpiration be duly and properly performed. For that reaſon, in 
quadrupeds, where the viſcera of the abdomen lie upon the 
diaphragm itſelf, and impell it by their weight into the cavity of 
the breaſt, that connection or accretion of the parts is of no uſe 
to exſpiration, and would be very prejudicial to infpiration, by 
hindering the proper tenſion of the diaphragm.“ Lover te 
Corde, p. 8. 

(i) Dr Tyſon's Anatomy of the orang-outang, in Ray's Wi _ 
of 2 p- 262. 
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"CHAP 


Of the Difference between Man and Quadrupeds in 
| 55 the Nervous Kind. | | 


r HERE is only one difference more between man 

and guadrupeds that I ſhall take notice of, and 
that is, the nervous kind: and becauſe it would be te- 
dious to inſiſt upon many particulars (a), I ſhall, for 
a ſample, infiſt chiefly upon one, and that is, of Na- 
ture's prodigious care for a due communication and 
correſpondence between the head and heart of man, 
more than' what is m the four-footed tribe. For 
this purpoſe, beſides the correſpondence thoſe parts 
have by means of the nerves of the par vagum, 
(common both to man and beaſt, ) there is a farther 
and more ſpecial communication and correſpond- 
ence occaſioned by the branches (6) of the inter- 
coſtal 


(a) Amongf theſe, I might name the ſite of the nerves pro- 
ceeding from the medulla ſpinalis, which Dr. Lower takes no- 
tice of. In beaſts, whoſe ſpine is above the reſt of the body, 
the nerves tend directly downwards; but in man, it being erect, 
the nerves ſpring out of the ſpine, not at right, but in oblique 
angles downwards, and paſs alſo in the body the ſame way. 
| Lower, de Corde, p. 16. | 

() In pleriſqite brutis tantùm hc vid (i. e. by the par vagum) 

vix omnino per ullos paris intercgſtalit nerves, aditus ad cor aut 
appendicem ejus paleſcit. Verùm in homine, nervus intercoſtalis, 
preter officia jus in imo ventre huic cum ceteris animalibus communia 
etiam ante pedloris clauſtra internuncii ſpecialis loco et; qui cerebri 

£5 cordis 


4 
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coſtal pair ſent from. the cervical plexus to the heart 
and præcordia. By which means the heart and 
brain of man have a mutual and very intimate cor- 
reſpondence and concern with each other, more 
than is in other creatures; or as one of the moſt 


curious anatomiſts and obſervers of theſe things 
faith (c): , © Brutes are as it were machines made 
« with a ſimpler, and leſs operoſe apparatus, and 
« endowed therefore with only one and the ſame. 
„ kind of motion, or determined to do the ſame 
„thing: whereas in man, there is a great variety - 
« of motions and actions. For by the commerce 
« of the aforeſaid cervical plexus (d),“ be faith, 

the 


& cordis ſenſa mutua altra citraque reſert.—“ In moſt brutes 
there is no communication with the heart or its appendices, 
but by the par vagum, and ſcarcely at all by any of the nerves of 
the intercoſtal pair. But in man, the intercoſtal nerve, beſides 
its functions in the lower belly, which are likewiſe common to | 
other animals, is, as it were, a ſpecial meſſenger in the cavity of 
the breaſt, to communicate and diſtribute the mutual ſenſations 
of the brain and heart.”-—HWillis Nervor. Deſer. & Uſus, c. 26. 
(c) Id. ib. Dum hanc utriuſque ſpeciei differentiam perpendo, ' 
ſuccurris animo, bruta effſe velut machinas, &c.— When I con- 
ſider the difference of the two ſpecies, I look upon brutes as it 
were machines, Oe. 
(4) That our great man was not miſtaken, there is great 
reaſon to imagine, from what he obſerved in diſſecting a fool. 
Beſides, the brain being but ſmall, he ſaith, Precipua autem dif 
criminis nota quam inter illius & viri cordati partes advertimuy 
becce erat; nempe quid prædictus nervi intercoſtalis plexus, quem 
cerebri & cordis internuncium & hominis proprium diximus, in 
Aulto hoc valid exilis, & minori ner varum ſatellitio flipatus fuery. 
— The chief mark of difference which, I obſerved . 
3 K Þ. 


»o 
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* the conceptions of the brain preſently affect the 
heart, and agitate its veſſels and whole appen- 
„ dage, together with the diaphragm. From 
« whence the alteration in the motion of the 

„ blood, the pulſe, and reſpiration. So alſo on 


< the contrary, when any thing affects or alters the 


„ heart, thoſe impreſſions are not only retorted to 
& the brain by the ſame duct of the nerves, but 
„ alſo the blood itſelf (its courſe being once 
changed) flies to the brain with a different and 
“ unuſual courſe, and there agitating the animal 
“ ſpirits with divers impulſes, produceth various 
* conceptions and thoughts in the mind.” And he 


tell us, That hence it was that the ancient di- 
« vines and philoſophers too, made the heart the 
% ſeat of wiſdom: and certainly (faith he) the 


« works of wiſdom and virtue do very much de- 
4 pend upon this commerce which is between the 


heart and brain:” And ſo he goeth on with 


more to the ſame purpole. Upon the account 


of this interco/tal commerce with the heart, being 
wanting in brutes, there is another ſingularly care- 
ful and wiſe proviſion the infinite Creator hath 
made in them, and that is, that by reaſon both 
the par . and the interco/tal ws do not ſend 


their 


the parts of this ideot and thoſe of a maa of ſound underſtand- 
ing was, that the plexus of the intercoſtat nerve above deſcribed, 
as peculiar to man, and which we have termed the meſſenger be- 
' tween the brain and heart, was in the ideot very ſmall, and fur- 
niſhed with a much leſs NE of ** Nervor. 
Deſcr. & Uſus, c. 26. 
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their branches to the heart, and its appendage in 
brutes; therefore, leſt their heart ſhould want a 
due proportion of nervous veſſels, the par vagum 
ſends more branches to their heart than to that of 
man. This, as it is a remarkable difference be- 
tween rational and irrational creatures; ſo it is as 
remarkable an argument of the Creator's art and 
care; who although he hath denied brute· animals 
reaſon, and the nerves miniſtring thereto, yet hath: 
another way ſupplied what is neceſſary to their life 
and ſtate. But let us hear the ſame great author's 
deſcant upon the point (e): Inaſmuch,” ſaith 
he, “ as beaſts are void of diſcretion, and but little 
6 ſubje&t to various and different paſſions, therefore 
there was no need that the ſpirits, that were to 
be conveyed from the brain to the præcordia, 
„ ſhould paſs two different ways, namely, one for 
« the ſervice of the vital functions, and another 
&« for the reciprocal impreſſions of the alfeftions ; 
e but it was ſufficient that all their ſpirits, what» 
e ever uſe they were deſigned for, ſhould be con- 
« veyed one and the ſame way,” 

Here now in the nervous kind we have manifeſt 
acts of the Creator's deſign and wiſdom, in this ſo 
manifeſt and diſtin& a proviſion for-rational and ir- 
rational creatures; and that man was evidently in- 
tended to be the one, as the _ of ee 
was the other. 


(e) Willis Nervor. Dgfer. & . cap. 29. In quantum leſlie 


prudentid carent, & wariis divegſiſque palſſonibus, &c,—* Inaſ- 
much as beats are void of prudence and of various F Nc. 


vol. II. R 
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CHAP. VII. 
The Conclyf on. 


AND n now it is time to 3 a while, and reſlect 
upon the whole. And as from the conſider. 
ations in the preceding Book, we have eſpecial rea« 
fon to be thankful to our infinitely merciful Maker, 
for his no leſs kind than wonderful contrivances of 
our body; ſo we have reaſon, from this brief view 
I have taken of this laſt tribe of the creation, to ac - 
knowledge and admire the ſame Creator's work and 
contrivances in them. For we have here a large 
family of animals, in every particular reſpect, curi- 
ouſly contrived: and made, for that eſpecial poſture, 
place, food, and office or buſineſs which they obtain 
in the world. So that if we conſider their own par- 
ticular happineſs and good, or man's uſe and ſer- 
vice; or if we view them throughout, and conſider 
the parts wherein they agree with man, or thoſe eſ- 
pecially wherein they differ, we ſhall find all to be 
ſo far from being things fortuitous, undeſigned, or 
any way accidental, that every thing is done for the 
beſt; all wiſely contrived, and incomparably fitted 
up, and every way worthy of the great Creator. 
And he that will ſhut his "_ and not ſee God (a) 
| fa) 8 namgque ire per omnes 55 
Terraſque traduſque maris, celumque proſundum. 
Hine pecudet, armenta, wiros, genus omne ferarum. 


« For 


CH. VII. THE CONCLUSION, *, 


in theſe his works, even of the poor beaſts of the 
earth, that will not ſay, (as Elibu hath it, Fob xxxv. 
10, 11.) Where is God my Maker, who teacheth us 
more than the beaſts of the earth, and maketh us 
wiſer than the fowls of the Heaven? Of ſuch an 


one we may uſe the pſalmiſt's expreſſion, P/al. 


xlix. 12. That be is like the beaſts (b) that periſh. 


« For God pervades the whole, both earth and air 
And ocean's bounds ; and hence all nature lives 
And teems with various forms of man, of beaſt, 
Of fowl, and creeping thing,” Visoit, Georg. lib. ir. 
(b) Alas gui nullum omnino Deum efſe dixerunt, non mods non 
philoſophos, ſed. ne homines quidem fuiſſe dixerim; qui, mutis ſimilli- 
mi, ex ſolo corpore conſtiterunt, nihil videntes animo.— Thoſe who 


deny that there is a God, ſo far from eſteeming them to be phi- 
loſophers, I cannot even account them men; for they reſemble . 


the dumb brutes, who ſee nothing by the mind, but are affected 
only through the medium of their ſenſes.— Lactant. I. 7. e. 9. 
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BOOK VII. 


A Survey of Birds. 


[JAVING briefly, as well 2s I could, diſpatched 
the tribe of quadrupeds ; I ſhall next take as 
brief and tranſient a view of the feathered tribe. 


And here we have another large province to ex- 
patiate in, if we ſhould deſcend to every thing 


wherein the workmanſhip of the Almighty appears. + 


But I muſt contract my ſurvey as much as may be; 
and ſhall therefore give only ſuch hints and touches - 
upon this curious family of animals, as may ſerve 
for ſamples of the reſt of what might be obſerved. 


3 
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CHAP. I. 


Of the Motion of Birds, and the Parts mini Vrin 
thereto. 


S this tribe hath a different motion from that of 
other animals, and an amphibious way of life ; 
partly i in the air, and partly on the land and waters 
ſo is their body accordingly ſhaped, and all their 
parts incomparably fitted for that way of life and 
motion ; as will be found by a curſory view of ſome 
of the particulars. And the 

I. And moſt viſible thing, is the ſhape and make 
of their body, not thick and clumſy, but incompa- 
| rably adapted to their flight : ſharp before, to 

Pierce and make way through the air, and then by 
gentle degrees riſing to its full bulk. To which we 
may add, 

II. The neat poſition of the feathers throughout 
the body; not ruffled, or diſcompoſed, or placed 
ſome this, ſome a contrary way, according to the 
method of chance; but all artificially placed (a), 
for facilitating the motion of the body, and its ſe- 
curity at the ſame time, by way of clothing: and 
for that end, moſt of the feathers tend backward, 
and are laid over one another in exact and regular 


method, armed with warm and ſoft down next the 
body, 


(a) See before hci iv. chap. 12. note (J). 
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body, and more ſtrongly made, and curiouſly cloſed 
next the air and weather, to fence off the injuries 
thereof. To which purpoſe, as alſo for the more 
eaſy and nimble gliding of the body through the 
air, the proviſion Nature hath made, and the inſtinct 
of theſe animals to preen and dreſs their feathers, is 
admirable ; both in reſpect of their art and curioſity 
in doing, and the ol. bag (0), glands, and whole ap- 
paratus for that ſervice. 

III. And now having ſaid thus much relating to 
the body's motion, let us ſurvey the grand inſtru- 
ment thereof, the wings. Which as they are prin- 
cipal parts, ſo are made with great ſkill, and placed 


in th moſt commodious point of the body (c), to 
| give 

(5) Mr. Willughly ſaith, there are two glands for the ſecre- 
tion of the unctuous matter in the oil-bag. And ſo they appear 
to be in geeſe. But upon examination, I find, that in moſt 
_ other birds, (ſuch at leaſt as I have inquired into, ) there is only 
one gland; in which are divers little cells, ending in two or 
three larger cells, lying under the nipple of the oil-bag. This 
nipple is perforated, and being preſſed, or drawn by the bird's- 
bill, or head, emits the liquid oil, as it is in ſome birds, or 
thicker unctuous greaſe, as it is in others. The whole oil-bag 
is in its ſtructure ſomewhat conformable to the breaſts of ſuch 
animals as afford milk. 

(e) In all birds that fly TRY or that have the moſt occaſion 
for their wings, it is manifeſt that their wings are placed i in the 
very beſt part, to balance their body in the air, and to give as 
ſwift a progeſſion, as their wings and body are capable of: for 
otherwiſe we ſhould perceive them to reel, and fly unſteadily ; 

as we ſee them to do, if we alter their equipoiſe, by cutting the 
end of one of their wings, or hanging a weight at any of the 
extreme parts of the body. But as for * buds as have as 
14 much 
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give it an exact equipoiſe in that ſubtile medium, 
the air. 

And here it is obſervable, with what incompa - 
Table curioſity every feather is made; the /haft ex- 
_ ceeding ſtrong, but hollow below, for ſtrength and 
| lightneſs fake; and above, not much leſs ſtrong, 
and filled with a parenchyma or pith, both ſtrong 
and light too. The vanes as nicely gauged on each 
ſide as made; broad on one fide, and narrower on 
the other; both which incomparably miniſter to 
the progreſſive motion of the bird, as alſo to the 
union and cloſeneſs of the wing (d). | | 

| And 


much occaſion for ſwimming as flying, and whoſe wings are 
therefore ſet a little out of the centre of the bodies gravity, 
ſee book iv. chap. 8. note (q) ; and for ſuch as have more occa- 
fion for diving than flying, and whoſe legs are, for that reaſon, 
ſet more backward, and their wings more forward, chap. 4- 
note (I) of this book, 
(d) The wiſe Author of Nature hath afforded an example of 
the great nicety in the formation of birds, by the nicety ob- 
ſerved in a part no more conſiderable than the vanes of the flag- 
| feathers of the wing. Among others, theſe two things are ob- 
ſervable : 1. The edges of the exterior or narrow vanes bend 
downwards, but of the interior wider vanes upwards ; by which 
means they catch, hold, and lie cloſe to one another, when the 
wing is ſpread ; ſo that not one feather may mils its full force 
and impulſe upon the air. 2. A yet leſſer nicety is obſerved, 
and that is, in the very ſloping the tips of the flag-feathers : the 
interior vanes being neatly ſloped away to a point, towards the 
outward part of the wing; and the exterior vanes ſloped towards 
the body, at leaſt in many birds; and in the middle of the wings 
the vanes being equal, are but little ſloped. So that the wing, 
| whether extended or ſhut, is as neatly ſloped and formed, as if 
conſtantly trimmed with a pair of ſciflars- 


= 
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And no leſs exquiſite is the textrine art of the 


plumage (e) alſo; which is fo curiouſly wrought, 


and fo artificially interwoven, that it cannot be 


viewed without admiration, eſpecially when the eye 


is aſſiſted with glaſſes. 


(e) Since no exaQ account, that I know of, hath been given 
of the mechaniſm of the vanes, or webs of the feathers, my ob- 
ſervations may not be unacceptable. 'The vane conſiſts not of 
one continued membrane ; becauſe if once broken, it would 
hardly be reparable : but of many /amine, which are thin, tiff, 
and ſomewhat of the nature of a thin quill, Towards the ſhaft 
of the feather, (eſpecially in the flag-feathers of the wing.) 
thoſe /amine are broad, &fc. of a ſemicireular form; which ſerye 
for ſtrength, and for the cloſer ſhutting of the /amine to one an- 
other, when impulſes are made upon the air. Towards the out- 
ward part of the vane, theſe /amine grow flender and taper: on 
their under ſide they are thin and ſmooth, but their upper-outer 
edge is parted into two hairy edges, each fide having a different 
ſort of hairs, laminated or broad at bottom, and flender and 
| | bearded above the other half. I have, as well as I could, repre- 
ſented the uppermoſt edge of one of theſe /amine in Plate H,. . 
with ſome of the hairs on each fide, magnified with a microſcope. 
Theſe bearded briftles, or hairs, on one fide the lamine, have 
{trait beards, as in fg. 10. thoſe on the other fide, have hooked 
beards on one fide the flender part of the briſtle, and ſtrait ones 
on the other, as in fg. 11. Both theſe ſorts of briſtles magni- 
fied, (only ſcattering, and not cloſe,) are repreſented as they 
grow upon the upper edge of the /amina ſ. t. in fg. 9. And 
in the vane, the hooked beards of one lamina, always lie next 
the ſtrait beards of the next lamina ; and by that means lock and 
hold each other: and by a pretty mechaniſm, brace the /amine 


cloſc to one another. And if at any time the vane happens to 


be ruffled and diſcompoſed, it can by this pretty eaſy me- 
chaniſm, be reduced and repaired. Vide book iv. chap. 12. 
note (m). 92 | 


. 


10 
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And as curiouſly made, ſo no leſs curiouſly are 
the feathers placed in the wing, exactly according 
to their ſeveral lengths and ſtrength : the principal 
ſet for ſtay and ſtrength, and theſe again well lined, 
faced, and guarded with the covert and ſecondary 
feathers, to keep the air from paſſing through, 
whereby the ſtronger impulſes are made thereupon. 
And laſtly, to ſay no more of this part, that de- 
ſerves more to be faid of it, what an admirable ap- 
paratus is there of bones, very ſtrong, but withal 
light and incomparably wrought ? of joints, which 
- open, ſhut, and every way move, according to the 
occaſions either of extending it in flight, or with- 
drawing the wing again to the body? and of va- 
rious muſcles ; among which the peculiar ſtrength 
of the pectoral muſcles deſerves eſpecial remark, by 
reaſon they are much ſtronger (f) in birds than in 
man, or any other animal, not made for flying ? 
| IV. Next 


(Y Peforales muſculi hominis flectentet humeras, pur vi & parum car- 
ngſi ſunt; non equant guinguagęſimam aut ſeptuageſimam partem omnium 
muſculorum hominis. E contra in avibus, peftorales muſculi vaſtiſſimi 
ſunt, & equant, imo excedunt, & magis pendent, quam reliqui omnes 
muſculi ejuſdem avis fimul ſumpti.—. The pectoral muſcles in man, 
which bend the ſhoulders, are ſmall, and not at all fleſhy : they 
do not equal the 5oth or yoth part of all the muſcles of the 
human body. But on the other hand, in birds the peRoral 


muſcles are very large, and equal, nay exceed, in ſize and in 


weight, all the other muſcles of the animal taken together.“ 
Borell. de Mot. Animal. vol. i. prop. 184. 

Mr. Willughby having made the like obſervation, hath this 
reflection on it, whence, if it be poſſible for man to fly, it is thought 
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IV. Next the wings the tail is in flight conſider. 

able, greatly aſſiſting in all aſcents and deſcents in 
the ar, as alſo ſerving to ſteady (g) flight, by keep- 
ing the body upright in that ſubtile and yielding 
medium, by its readily turning and anſwering every 
vacillation of the body. 

And now to the parts ſerving to flight, let us 
add the nice and complete manner of its perform- 
ance, all done according to the ſtricteſt rules of 


mechaniſm (5). What rower on the waters, what 


artiſt on the land, what acuteſt mathematician 
could give a more agreeable and exact motion to 
the wings than theſe untaught flying artiſts do 
theirs! ſerving not only to bear their bodies up 
in the air, but alſo to waft them along therein 
with a ſpeedy progreſſive motion, as alſo to ſteer 
and turn them this way and that way, up and 
down, faſter or ſlower as their occafions require, 
or their pleaſure leads them. | 

V. Next 


by them who have curiouſly weighed and conſidered the matter, that 


he that would attempt ſuch a thing with hopes of ſucceſs muſt ſo 


contrive and adapt his wings, that he may make uſe of his legs, and 
not his arms in managing them (becauſe the muſcles of the legs 
are ſtronger as he obſerves). Willugh. Ornith. I. 1. c. 1. ſect. 19. 

(gs) Mr. Willughby, Ray, and many others imagine the 
principal uſe of the tail to be to ſteer and turn the body in 


the air as a rudder. But Borelli hath put it beyond all doubt, 


that this is the leaſt uſe of it, and that it is chiefly to aſſiſt the 
bird in its aſcents and deſcents in the air, and to obviate the 
vacillations of the body and wings. For as for turning to this 
or that ſide, it is performed by the wings and inclination of 
the body, and but very little by the help of the tail. 
) See Borelli ubi ſupr. prop. 183, Cc. 


Fab, _— 
4 
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V. Next to the parts for flight, let us view the 
feet and legs miniſtring to their other motion: 
both made light for either tranſportation through 
the air; and the former ſpread, ſome with mem- 
branes for ſwimming (i), ſome without, for ſteady 
going, for perching, for catching and holding of 


prey (c), or for hanging by the heels to gather 
their food (/), or to fix themſelves in their places 


(i) It is conſiderahle in all water-fowl how exactly their legs 
and feet correſpond to that way of liſe. For either their legs 
are long to enable them to wade in the waters. In which caſe, 
their legs are bare of feathers a good way above the knees, the 
more conveniently for this purpoſe. Their toes alſo are all broad; 
and in ſuch as bear the name of mudſuckers, two of the toes are 
ſomewhat joined, that they may not eaſily fink in 
upon boggy places. And as for ſuch as are whole-footed, or 
whoſe toes are webbed together, ( excepting ſome few,) their 
legs are generally ſhort, which is the moſt convenient ſize for 
ſwimming. And it is pretty enough to ſee how artificially 
they gather up their toes and feet when they withdraw their 
legs, or go to take their ſtroke ; and as artificially again extend 
or open their whole foot when they preſs upon or drive them- 
ſelves forward in the waters. 

(+) Some of the charaReriſtics of rapacious birds are to have 
hooked, firong, and ſbarp-pointed beaks and talons, fitted for rapine 
and tearing of feſt, and Iron and brawny thighs for friking 
dogun their prey. un Ornith. J. 2. c. 1. Raii Synopl. 
Av. Method. p. 1 

(1) Such kinds. as climb, particularly thoſe of the cod 
* kind, have for this purpoſe (as Mr, Willughby obſerves, 
4.2. c. 4.) 1. Strong and muſculous thighs. 2. Short legs 

and very ſtrong. 3. Toes ſtanding two forwards and two back- 
- wards, Their toes alſo are cloſe joined together, that they 
may more ſtrongly and firmly lay hold on che tree they climb 

upon. 
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of retreat and ſafety. And the latter, namely the 
lige, all curved for their eaſy perching, rooſting, | 
and reſt; as alſo to help them upon their wings in 
taking their flight, and to be therein commodiouſly 
tucked up to the body, ſo as not to obſtruct their 
flight. In ſome long, for wading and ſearching 
the waters; in ſome of a moderate length anſwer- 
able to their yulgar occaſions ; and in others as 
remarkably ſhort to anſwer their eſpecial occaſions 
and manner of life (n). To all theſe let us add 
the placing theſe laſt mentioned parts in the body. 
In all ſomewhat out of the center of the body's 


gravity, 


upon. 4. All of them have a hard ſtiff tail bending alſo 
downwards on which they lean, and ſo bear up themſelves in 
climbing. ; 

(n) Swifts and ſevallows have remarkably ſhort legs, eſpe- 
- cially the former, and their toes graſp any thing very ſtrongly. 
All which is uſeful to them in building their neſts, and other 
ſuch occaſions as neceſſitate them to hang frequently by their 
heels. But there is far greater uſe of this ſtructure of their 
legs and feet, if the reports be true of their hanging by the 
heels in great cluſters (after the manner of bees) in mines and 
grottos, and on the rocks by the ſea all the winter. Of which 
latter, I remember the late learned Dr. Fry told this ſtory at the 
univerſity, and confirmed it to me ſince, viz. that an ancient fiſh- 
erman, accounted an honeſt man, being near ſome rocks on the 
coaſt of Corneal, ſaw at a very low ebb, a black lift of ſome- 
thing adhering to the rock, which when he came to examine, 
be found it was a great number of ſwallows, and, if I mif-re- 

member not, of ſwifts alſo, hanging by the feet to one ano- 
ther as bees do, which were covered commonly by the ſea 
waters ; but revived in his warm hand, and by the fire. All 
this the fiſherman himſelf aſſured the doctor of. Of this ſee 
more, chap. 3. note (d) of this book. 
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gravity (), but in ſuch as ſwim more than in 
others, for the better rowing their bodies through 


the waters, or to help them in that of os (o) 


doc 


©) In birds that frequent not the waters, the wings are in 
the center of gravity when the bird lies along, as in flying ; 
but when it ſtands or walks, the erection of the body throws 
the center of gravity upon the thighs and feet. 


| (e) See chap. 4. note (&). 
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CHAE © 
Of the Head, Stomach, and other Parts of Birds. 


THUS having diſpatched the parts principally | 

concerned in the motion of the feathered tribe, 
let us proceed to ſome other parts not yet ani- 
madyerted upon, And we will begin with the 
head, concerning which I have already taken no- 
tice of its ſhape for making way through the air; 
of the make of the bi// for gathering food, and 
other uſes ; the commodious ſituation of the eye 3 
and I might add that of the ear too, which would 
be in the way and obſtruct flight, if it was like 
that of moſt other animals; alſo J might ſay a 
great deal of the conformation of the brain, and 
of the parts therein wanting, and of others added, 
like to what is obſervable in fiſhes, whoſe poſture 
in the waters reſembles that of birds in the air (a), 


(a) Cerelra hominum & quadrupedum in pleriſque fimilla ex- 
unt. Capitilut volucrum & piſcium contenta, ab utriſque priq- 
ribus longe diverſa, tamen inter ſe, quoad precipuas iyzepz) partes 
ſymbola reperiuntur.— The brains of man and of quadrupeds 
are in molt particulars alike. In birds and fiſhes the contents 
of the head are very different from thoſe of the former, yet 
have much reſemblance between themſelves in the, principal 
parts,” The particulars wherein the brains of birds and fiſhes 
agree with one another, and wherein they differ from the brain 
of man and beaſts, ſee in the ſame juſtly famous author, Wilks 
Cereb. Anat. C. 5. 
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and both very different from man and beaſts ; 


and laſtly, to hint at no more, I might ſurvey 


the peculiar ſtructure. of the /arynx (b), the 
Tongue, 


() Circa bifurcationem aſpere arteriæ, elegans artificis liber 
agentis indicium detegitur ex avium comparatione cum quadrupe- 
abus: cam vocit gratia in diverſis avibus diverſam muſeulorum fa- 
britam bifurcationt aſperæ arterie dederit, quorum nullum veſtigium 
extat in homine & quadrupedibus mihi viſis, ubi omnes vocis muſe 

capiti arterie junxil. In aguild, fc. ſupra bifurcationem, 
Se. Towards that part of the aſpere arteria where it is 
ſplit into two branches, an admirable and elegant proof is dif- 
covered of deſign and contrivance in the Artificer, by compar- 
ing the different ſtructure of the parts in birds and in quadru- 
wu For a different conformation of the muſcles in this bi- 
reation of the artery is given to birds for the ſake of their 
voice, from that which is to be obſcrred in man and in qua- 
drupeds, in which, ſo far as I have ſeen the muſcles * 
to the voice, are all joined to the head of the artery . Sn 
in Blaſ. Anat. Animal. p. 2. c. 4. | 


1 


In a very curious memoir by the Hon. Düne Barvington, 
» vol. Ixiii. of the Philoſophical Tranſactions, intitled Experi- 
ments and Obſervations on the Singing of Birds, the author re- 


Jates, that from the diſſections of Mr. Hunter, the celebrated 


anatomiſt, it appeared tliat the muſcles of the larynx in ſinging 


birds was much tronger 1 in the male birds than in the females ; 


and that in the cock nightingale in particular their muſcles 


. were ſtronger than in any other bird of the ſame fize. Ano- 


ther obſervation of the ſame writer deſerves particular notice : 
I believe,“ ſays he, © there is no inſtance of any birds fing- 
ing which exceeds our blackbird in ſize; and poſſibly this may 


ariſe from the difficulty of concealing itſelf, if it called the at- 


tention of its enemies, not only by bulk but by the propor- 
5 tional 


| * 7 
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tongue (c), the inner ear (d), and many matters 
belides; but for a ſample, I ſhall only inſiſt upon 
| — the 


The afpera arteria is very remarkable in the ſwan, which is 
thus deſcribed by T. Bartholin, viz. Aſpera arteria admirande 
ſatis ſtrudturæ. Nam pro colli longitudine deorſum_aſophagi comes 
protenditur donec ad flernum perveniat, in cujus capſulam ſe incurvo 
flexu infinuat & recondit, welut in tuto loco & thecd, moxque ad 
fundum ejuſdem cavitatis delata ſurſum reflectitur, egre an- 
guftias flerni, & claviculis mediit conſcenſis, quibus ut fulcro nititur, 
ad thoracem ſe fleit.— Miranda hercle modis omnibus conſtitutio & 
reſpirationi inſervit & voci. Nam cim in flagnorum fundo edulia 
pro victu querat, longi/ſimo indiguit collo, ne longa mora ſuffocationts. 
incurreret periculum. Et certè dum dimidiam fere horam toto capite 
N collo pronis vado immergitur, pedibus in altum elatis celoque obs 
verſie, ex ed arterie que peforis difle vagine recluſa ef Portione, 
tanquam ex condo promo ſpiritum haurit.— —*« The aſpera arteria is 
a very wonderful ſtructure in the ſwan. For it extends down- 
wards, and accompanies the œſophagus the whole length of 
the neck till it comes to the breaſt-bone, into the capſula of 
which it inſinuates itſelf with an incurvated flexure, and is 
there concealed as in a ſafe caſe; thence reaching to the bot- 
tom of that cavity it is bent upwards and comes out between 
the narrow paſſage of the fernum, and middle clavicles, on 
which it reſts as on a prop, and thence bends itſelf towards 
the thorax. This is a wonderful conformation, and is equally 
ſubſervient to reſpiration and to the voice of the animal. For 
a5 it ſeeks its food in the bottom of lakes and pools, it requires 


a very 


tional loudneſs of its notes. I ſhould rather conceive it is for 
the ſame reaſon that no hen- bird ſings, becauſe this talent 
would be ftill more dangerous during incubation z which may 
poſſibly alſo account for their inferiority in point of plumage.” 
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the wonderful proviſion in the bill for the judging 
of the food, 1 that is by peculiar nerves lodged 


therein 


a very long neck to prevent the hazard of ſuffocation while 
the head is under water, For as it remains ſometimes half an 
hour with its head and neck entirely ſubmerged, and its feet 
in an upright poſture, jt draws its breath by means of that 

rtion of the artery which is included in the cavity of the 
[ as from a magazine or ſtorehouſe.— Blaſ. Anat. Animal, | 

2. C. 10. 

(e) The ſtructure of Fu tongue of the wood-pecker is very 
fingular and remarkable, whether we look at its great length, . 
its bones and muſcles, its encompaſſing part of the neck and 
head, the better to exert itſelf in length; and again, to retract 
it into its cell ; and laſtly, whether we look at its ſharp, horny, 
bearded point, and the glewy matter at the end of it, the 
better to ſtab, to ſtick unto, and draw out little maggots out 
of wood. Utilis enim picis (ſaith Coiter ) ad vermiculor, formicaz, 
altaque inſecta venauda tals lingua foret. Siquidem picut, innata 
fud ſagacitate cum deprehendit alibi in arboribus, vel carie, vel alid 
di cauſa cavatis, vermes inſetaque deliteſcere, ad illas volitat, ſeſeque 
digitis, unguliſque poſfterioribus robuſtiſſimis, & caude pennis rigidiſſi- 
mis ſuſtentat, donec valido ac peracuto reſiro arborem pertundat : ar- 
bore pertusd, foramini rum immittit, ac quo animacula ftridore 
excitet percellatgue, magnam in arboris cavo emittit vocem, inſetta 
vociferatione bac concitata huc illucque repunt ; picus v. linguam 
ſuam exerit, atque aculeis, hamiſque animalia infigit, infixa attrahit 
W& devorat.—* Such a tongue muſt be extremely uſeful to the 
wood-peckers in ſearching for worms, ants, and other inſeQs, 
For whenever the wood-pecker apprehends, by its natural ſaga- 
city, that ſuch inſects are concealed in trees, hollowed by rot- 
tenneſs or any other canſe, it immediately flies to them, and 
ſupporting itſelf by its ſtrong hinder claws, and by the ſtiff 
ſeathers of its tail, it beats upon the tree with its beak, which 
is extremely ſtrong and very ſharp. This done, it thruſts its 
beak into the cavity, and in order to rouſe and frighten the 
little Kgimale, it makes a terrible noiſe in the hollow of the tree, 

2716.3 | nd 
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therein for that purpoſe ; ſmall and leſs numerous 
bs AION ſenſe; the 


eye; 


and when the inſects hurry about atendfully alatied by this 
vociferation, it thruſts out its long and pointed tongue, ſeizes 
them as with a hook, and draws them out and devours them.“ 
Vid. Blaſiis, ubi ſupra, p. 2. c. 24. 

(4) I have before, in book iv. chap. 3. note (u), taken notice of 
what others have obſerved concerning the inner ear of birds; 
reſerving my own obſervations for this place ; which I hope 
may be acceptable, not only for being ſome of them new, but 
alſo ſhewing the mechaniſm of hearing in general. | 

In this organ of birds, I ſhall take notice only of three 
parts, the membranes and cartilages, the columella, and the con- 
clave. The drum, as ſome call it, or membrana tympani, as 
others, conſiſts of two membranes, the outer, which covers the 
whole meatus, baſon, or drum, (as ſome call it,) and the inner 
membrane, To ſupport, diſtend, and relax the outermoſt; 
there is one ſingle cartilage, reaching from the fide of the 
meatus to near the middle of the membrane. On the top of 
the columella is another cartilage, conſiſting of three branches, a. 
b. c. in Plate H, fig. 12. The longeſt middle branch 4. is joined 
to the top of the ſingle upper cartilage before ſpoken of, and 
aſſiſts it to bear up the upper outer membrane. The two 
branches 5. e. are joined to the os petroſum, at ſome diſtance 
from the outer membrane : upon this inner cartilage is the 
inner membrane fixed, the two outer ſides of which a. J. and 
4. e. are joined to the outer membrane, and make a kind of 
three-ſquare bag. The deſign of the two branches or legs of 
the cartilage 6. c. are, I conceive, to keep the cartilage and 
columella from wavering ſide- ways, and to hinder them from 
flying too much back. There is a very fine ſlender ligament 
extended from the oppoſite fide, quite croſs the matt or baſon, 
to the bottom of the cartilage, near its joining to the columella. 
Thus much for the membrane tympani, and their cartilages. 

The next part is the columella (as Schelhammer calls it 
This is a very fine, thin, light, bony tube; the bottom of 

82 which 


266 THE HEADS or Maps. B.' vn. 


eye; but large, more numerous, and thickly 
branched about to the very end of the beak, in 
| ſuch 


which ſpreads about, and gives it the reſemblance of a wooden 
pot-lid, ſuch as I have ſeen in country-houſes, It exactly 
ſhuts into and covers a foramen of the conclave, to which it is 
braced all round with a fine ſubtile membrane compoſed of 
the tender auditory nerve. 'This bottom or baſe of the colu- 
mella I call the operculum. nw} | 
The laſt part, which ſome call the /abyrinth and cochlea, 
conſiſting of branches more like the canales ſemicirculares in man 
than the cochlea, I call the conclave auditis, It is (as in moſt 
other animals) made of hard context bone. In moſt of the 
birds I have opened, there are circular canals, ſome larger, 
ſome leſſer, croſſing one another at right angles, which open 
into the conclave. But in the gooſe it is otherwiſe, there being 
cochleous canals, but not like thoſe of other birds. In the 
conclave, at the fide oppoſite to the operculum, the tender part 
of the auditory nerve enters, and lineth all thoſe inner retired 
parts, viz, the conclave and canals. 

As to the paſſages, columne, and other parts obſervable in 
the ear of birds, I ſhall paſs them by, it being ſufficient to 
my purpoſe to have deſcribed the parts principally concerned 
in the act of hearing. And as the ear is in birds the moſt 
ſimple and incomplex of any animal's ear, ſo we may from it 
make an eaſy and rational judgment how hearing is performed, 
via. ſound being a tremor or undulation in the air, cauſed by the 
colliſion of bodies, doth, as it moves along, ſtrike upon the 
drum, or membrana tympani of the ear. Which motion, whether 
ſtrong or languid, ſhrill or ſoft, tuneful or not, is at the ſame 
inſtant impreſied upon the cartilage, columella, and operculumy 
and ſo communicated to the auditory nerve in the conclave. 

And now if we compare the organ and a& of hearing with 
thoſe of ſight, we ſhall find that the conclave is to hearing, as 
the retina. is to ſight ; that ſonorous bodies make their impreſe 
ſions thereby on the brain,- as viſible objects do by the retina. 
Alſo, that as there is am apparatus in the eye, by the * 
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ſuch as hunt for their food out of ſight in the | 


waters, * mes, or erh een 5 Nas e. 
and ſhutting of the pupil to make it correſpond to all the degrees 
of light, ſo there is in the ear, to make it conformable to all the 
degrees of ſound, a noble train of little bones and muſcles in 
man, Cc. to [train and relax the membrane, and at the -ſame 
time to open and ſhut the baſis of the fapes (the ſame as what 
I call the gperculum in birds). But in birds there is a more 
imple, but ſufficient apparatus for this purpoſe, tender carti- 
lages, inſtead of bones and joints, to correſpond to the various 
impreſſions of ſounds, and to open and ſhut the operctulum. 
Beſides which, I ſuſpect the ligament I mentioned is only the 
tendon of a muſcle reaching to the inner ana t ? 
and joined/thereto, (as I find by a ſtricter ſcrutiny,) and not 
to the cartilage as I imagined: By this muſcle, the inner mem- 
brane, and by means of that the outer alſo, can be diſtended 
or relaxed, as it is in man, by the malleus and its 2 &c. 
(e) Flat-billed birds, that grape for their meat, have three-pair 
of nerves that come into their bills, whereby they have that atcu- 
racy to diſtinguiſh what is proper for food, and what to be rejefted 
by their taſte, when they do not ſee it. This was moſt evident in a 
ducks bill and head; ducks having larger nerves that come into 
their bills than geeſe, or any other bed that I have ſeen ; and tbere- 
fore quaſfer and grape out their meat the moſt. . But then 1 diſeo- 
vered none of theſe nerves in round-billed birds. But ſince, in my 
anatomies in the, country, in a rook, 1 firſt obſerved two nerves that 
came down belwixt the eyes into the upper bill, but confiderably 
ſmaller than any of the three pair of nerves in the bills of ducki, but 
larger than the nerves in ary other round-billed birds. And it it 
remarkable that theſe birds, more than any other round-billed birds, | 
„ Kc. Mr. 7 Clayton in 
Philoſ. Tranſ. No. 206. | 
J obſerved three pair of nerves in all the bod lid birds that 
I could meet with, and in all ſuch as feel for their food out of fights 


ar /nipes, woedeocks, curlexws, geeſe, ducks, teals, widgeons, &c. 
s 3 Theſe | 
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And now from the head and mouth paſs we to 
its near ally the ſtomach, another no leſs notable. 
than uſeful part; whether we conſider the elegancy 
of its fibres and muſcles, or its multiplicity ; one 
to ſoften and macerate, another to digeſt ; or its 
variety ſuited to various foods, ſome membranous, 
agreeable to the frugivorous or carnivorous kind; 
| ſome muſculous and ſtrong (/) ſuited to the com. 
minution, and grinding of corn and grain, and 
ſo to ſupply the defect of teeth. 

And now to this ſpecimen of the parts, I might 
add many other things no leſs curiouſly contrived, 
made and ſuited to the occaſions of theſe volatiles, 
as an Fern the unden ang lodgment of the 

| lunge, 


Theſe nerves are very large, equalling almoſt the optic nerve in 
thickneſs, —T wo are diſtributed nigh the end of the upper bill, and 
are there very much expanded, paſſing through the bone into the mem · 
brane, lining the roo of the mouth. Dr. A. Moulen, ibid. 
No. 199. Or both in Mr. Lawthory's Abridg. vol. ii. 2 861, 


$62. - 
(J) The gizzard is not only made very ſtrong, dre in 
the ivorous, but hath alſo a faculty of grinding what is 
therein, For which purpoſe the bird Twalloweth rough a 
don, which when grown ſmooth are rejected and . * | 
the ſtomach as uſeleſs, This grinding ma be heard i in 2 
eagles, EY, by laying the ear cloſe to m when their ſto- : 


* 


Ip machs are empty, as the famous Dr. Harvey faith. . De G 'enerat, 


Exer. 7. 

As. a the ſtrength of the gizzarg,, and the uſe & ſtones to 
the digeſtion of fowls, divers curious experiments may be met 
with, tried by Seigneur Redi with glaſs bubbles, ſolid glaſs, 
diamonds, and other hard bodies. ee his Zxp. Nat, © 


/ 
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lungs (g), the configuration of the brea/t, and its 
bone, made like a keel, for nene paſſage 

through 


(2 ft 6 13 no leſs remarkable in birds, that their hungs adhere 
to the horax, and have but little play, than that in other ani- 
mals they are looſe and play much, which is a good proviſion 
for their ſteady flight. Alſo they want the diaphragm,. and 
inſtead thereof babe, divers large bladders made of thin tranſpa- 
rent membranes, with pretty large holes out of one into the 
other. Theſe membranes ſeem to me to ſerve for hgaments, or 
braces to the wſcera, as well as to contain air. Towards the 
upper part each lobe of the lungs is perforated in two, — 
with large apertures ; whereof one is towards the Fx 
other towards the inner part of the lobe. Through, 
forations the air hath a paſſage into the belly, A 7 hooks. 
chap. I. nate (B), that is, into the forementioned bladders; i fo 
that by blowing into the aſpera arteria, the lungs will be a little 
raiſed, and the whole belly blown up ſo as to be very turgid. 
Which doubtleſs is a means to make their bodies, more or leſs 
buoyant, according as they take in more or lels alt, to facilitate 
thereby their aſcents and deſcents; like as i is in 3 
. of fiſhes i in the laſt cited place, note (i) ® * 2 Fo ROY 


— — a : 


® In birds there are a number of air-cells, ala 

through the whole body, even in the bones. Phde"calls are 
connected with the lungs, and may be filled or emptied at 
pleaſure. They are of 9 uſe 255 fi ght, by ae their 
bodies lighter in proportion to their bulk ; and t in 
prolonging their ſong. Theſe cells are ſituated i in the Selk 
membrane of the belly, and under their wings; and « Except in 
the order of anſeres, and the genera of coots and ſhifes, 

are chiefly diſtributed in the cavities of the bones, which" are 
void of marrow ; ſuch as the bones of the thighs and 'wings,. 
the breaft-bone, ribs, rump-bones, ſhoulder-blades, collar-bone, 
back-bone, and even ſometimes in the bones of the ſeull and 
the lower jaw. See Kerr's Linneur. | Anim. King. of Birds. - 
34 Eorron. 
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through the air to bear the large and ſtrong 
muſcles which move the wings, and to counter- 
poiſe the body and ſupport and reſt it upon at 
rooſt.” The neck alſo might deſerve our notice, 
always either exactly proportioned to the length of 
the legs, or elſe longer to hunt out food, to ſearch 
in the waters (Y); as alſo to eounterpoiſe the body 
in flight (7). And laſtly, I might here take notice 
of the defect of the diaphragm, ſo neceſſary in 
other animals to reſpiration ; and alſo of divers 
other parts redundant, defective, or varying from 
other animals, But it would be tedious to inſiſt 
upon all, and therefore to the examples already 
92 I would aer mene a nice _ 


) Such birds as have 8 legs have alſo a long neck ; for 
that other wiſe they could not commodiouſly gather up their food 
either on land or in the water. But on the other ide thoſe which 
have long necks have not always long legs, as in ſwans, whoſe 
necks ſerve them to reach to the bottom of rivers, &c. Willughby's 
Ornithol. J. 1, c. 1. ſed. 7. 

(i) We have ſufficient inſtances of this in * ducks, &c. 
whole wings (their bodies being made for the convenience os 
OO are placed out of the centre of gravity nearer the 

Bur the extending the neck and head. in flight cauſeth 
2 2 equipoiſe and libration of the body upon the wings; 
which is another excellent uſe of the long necks of theſe birds, 
beſides that of reaching and 1 | in the waters for their 
food. 
But in the heron, whulp head and * neck (although 
tucked up in flight) over - balance the hinder part of the body; 
the long legs are extended in flight to counterpoiſe the body, 
as well as to ſupply what is wanting in the tail from the ſhort - 
pbeſs of it. | | 
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tion () of thoſe curious works of God, which 
would be manifeſt demonſtrations of the admirable 
contrivance and economy of the bodies of thoſe 
creatures. 

From the fabric therefore of their bodies, I 
ſhall paſs to a glance of one or two things relating 
to their Hate, and ſo conclude this genus of the 
animal world. 


(4) Seno chus concludes his n of the Pe Imper- 
fetta hac muſculorum deſcriptio, non. mints arida «ft legentibus, 
quam inſpectantibus fuerit jucunda eorunden pr eparatio,  Elegan- 
t ſe ma enim mechanices artificia, creberrime in jllis obwia, verbit now 
niſi obſcure exprimunt ur carnium autem duftu, tendinum colore, in- 
ſertionum proportione, & trochlearum diſtributione oculis 
omnem ſuperant admirationem.— . This imperfect deſcription of 
the muſcles. mult be as dry to thoſe who read it, as the examin- 
ation of them by the eye muſt be pleaſant to thoſe who have 
ſeen their preparations. For thoſe moſt elegant contrivances 
of mechaniſm, which very frequently occur in them, can be 
but obſcurely expreſſed in deſeription; but the [tracing of 
the fleſh, the colour of the tendons, the proportion of their 
ſeveral inſertions, and the diſtribution of the trochlea, when 
ſeen by. the eye, are moſt wonderful to behold.” —p 
Blaſ. en — . 2. & 4 ah 
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CHAP. IM. 
Of the Migration of Birds. 


ONCERNING the „gate of this tribe of animals, 
the firſt thing I ſhall ſpeak of (by reaſon God 
himſelf inſtanceth in it) ſhall be their migration, 
mentioned Jer. viii. 7. Tea the ftork in the heaven 
hnoweth her i . ne times, and the turtle, and 
the crane, and the fwallow obſerve the time of their 

caming ; but my people, &c. _ 

In which act of niigration there are two blaze 
to me exceedingly notable. One is what the text 
ſpeaks of, their knowing their proper times for 
their paſage when to come (a), when to go; as alſo 
that ſome ſhould come when others 89 3 and ſome 
others go when theſe come. There is no doubt 
but the temperature of the air, as to heat and cold, 
and their natural propenſity to breed their young, 
may be great incentives to thoſe creatures to 
change their habitation. But yet it is a very odd 
inſtinct, that they ſhould at all ſhift their habit- 

ation ; 


(a) Curioſa res eft, ſcire, quam exaAz hoc genus avium [groum] 
gquotauuis obſervet tempora ſui reditis ag nos. Anno 1667, prime 
grues comparuerunt in campeſtribus Piſe 20 Feb. &c.—* It is ad- 

to conſider with what exactneſs this kind of birds 
(cranes) obſerve the time of their annual return to our coun- 
try. In the year 1667, the firſt cranes made their r 
in the fields about Piſa on the 2oth of February.” F. Redi 


Exp. Nat. p. 100. ubi plura. 
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ation; that ſome certain place is not to be found 
in all the terraqueous globe affording them con- 
venient food and habitation all the year, either in 
the colder climes, for ſuch as delight in the colder 
regions, or the hotter for ſuch birds f paſſage as 
fly to us in ſummer. 

Alfo it is ſomewhat ſtrange, that thoſe uk 
unthinking creatures. ſhould ſo exactly know the 
beſt and only proper ſeaſons to go and come. 
This gives us good reaſon to interpret the 75D 
appointed times (b) in the text, to be ſuch times as 
the Creator hath appointed thoſe animals, and 
hath accordingly, for this end, imprinted upon 
their natures ſuch an inſtinct, as exciteth and 
moveth them thus, at proper times, to fly from a. 
place that. would obſtruct their generation, or not 
afford convenient food for them and their young, 
and betake themſelyes to another place, affording, 
all . wanting for toad * incubatioun. 


(59 ne nin n s ee a 8 
guando aliguid feeri 45555 Appointed, or ordained a time or a 
places when and where any Logs Hove to happen.“ Bunt. is 


n Adee, Certified "is of ba 
will.” Con Kirther concordant.” Part. t. Col. 1846. Wit 
Generaliter pro re aligud certd, atteftatd, & definitd accipitur, 
1. Pro tempore certo & cogſſituto. 2. Deinde pro elo ſeu. ſolenni; 
tate, que-certo & fato tempore celebratur. 3. Pro loco certo can-. 
fliuto,—« dg is generally uſed” to fignify any thing certain, , 
well atteſted; and defined. 1. For a certain and appointed 
time. 2. For a feaſt or ſolemnity kept at a ſtated time. 3 For 

an appointed place. Id. Mid. Col. 1847. 


5 
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And this leads me to another thing remarkable 
in this act of migration; and that is, that thoſe un- 
thinking creatures ſhould know what way to ſteer 
their courſe (c), and whither to go. What but 
the great Creator's inſtinct ſhould ever move a 
poor fooliſh bird to venture over vaſt tracts of 
land, but eſpecially over large ſeag? If it ſhould 
be ſaid, that by their high aſcents up into the air, 
they ean ſee croſs the ſeas; yet what ſhould teach 
G Ma C7 11957 Tg or 


00 Bir no cum admiratione videat . G Mt ph 
griventive avium, in itinere, turmatim volantium, per longos terra · 
rum & maris tradus abſque acu marind — Quis cat certum iter in 
dirit mutabili regione docuit ® Quit preterite ſfigna, & future 
vie indicia? Quis cas ducit, nutrit, & vitæ neceſſaria miniftrat ? 


Quiz infulas' c hoſpitia illu, in quibus vitum reperiant, indicavit ; 
modumgue ejuſmodi loca in peregrinationibus fuis inveniends ? ' Hee 
fane ſuperant hominum captum & induftriam, qui nan niſi longis ex- 
perlentiit, multis tinerariis, chartis gecgrapbicis. acis magnetice 
beneficio,—ejnſmodi marium & terrarum traftus conficere tentant & 
ahaent.— For who can conſider without admiration the won- 
derful order and polity of thoſe birds that migrate to diſtant 
countries; and the regularity of their journey, travelling in 
flocks, without compaſs to dire& them, through a great ex- 
panſe of air and ſea? Who has taught them, their ſteady. 
courſe through the changeable region of the air? Who diſco- 
vers to them how far they have travelled, and how far they 
have yet to go? Who conducts them, feeds them, and ſup- 
plies'the neceſſaries of life? Who points out thoſe iſlands and 
ſafe reſting places in which they may find their food, or ſhews 
them a way of diſcovering ſuch places? Surely theſe things 
far ſurpaſs the underſtanding and reſearch of man, who cannot, 
but by long experience, many journals of travellers, and the 
aid of geographical charts, attempt to find. his way through 
ſuch tracts of land and ſea.” Lud. de Beaufort. Coſmop. Divina 


ſect. 5. c. 1. 
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or perſuade them, that that land is more proper 
for their purpoſe than this? That Britain (for 


inſtance) ſhould afford them better accommoda- 
tions than Egypt (d), than the Canaries, than Spain, 


(4) I inſtance particularly in Egypt, becauſe Mr. Willughby 
thinks /wallows fly thither, and into Zthiopia, &c. and that 
they do not lurk in holes, or under water, as Olaus Magnus 
reports. Vide Ornith. lib, 2. cap. 3. But Ztmuller puts the 
matter out of doubt, who ſaith, Memini me plures, quam qua- 
medimnus caperit, hirundines are coacervatas intra piſcine cannas, 
ſub glacie prorſus ad ſenſum exanimes pulſantes tamen, reperiſſe.— 
« I remember to have ſeen as many ſwallows as would have 
filled a buſhel lying heaped up together among the reeds of a 
fiſh-pond, under the ice, dead to all appearance, except that 
they had ſome ſmall pulſation of the heart.”—Ztmuller. Diſ- 
Vert. 2. cap. 10. ſect. 5. This, as it is like what Ol. Magnus ſaith, 
ſo is a confirmation of it. The archbiſhop's account is, [# 
 feptentrionalibus aquis ſepius caſu piſcatoris extrahuntur hirundines, 
in modum conglomerate maſſe, que ore ad or, & ald ad alam, & 
pede ad pedem poſt principium autumni ſeſe inter cannas deſcenſurg 
collgdrunt.—Maſa autem illa per imperitos adoleſcentes=—extrata, 
atque in eſtuaria portata, caloris acceſſu hirundines reſolute, volare 
quidem inciptunt, ſed exiguo tempore durant.—** In the waters of 
the northern countries the fiſhermen often draw out ſwallows 
conglomerated into a maſs, Theſe birds, after the coming on 
of autumn, joining beak to beak, wing to wing, and foot to 
foot, thus go down among the reeds. The maſs being taken 
out by boys, and carried into a warm place, the ſwallows begin 
to revive with the heat, and fly about, but live only a ſhort. 
time.” Of. Mag. Hiſt. I. 19. c. 20. | 

Since my penning this note, we had, at a meeting of the 
Royal Society, Feb. 12, 1715, a farther confirmation of ſwal- 
lows retiring under water in winter from Dr. Colas, a perſon 
very curious in thoſe matters; who ſpeaking of their way of 
fiſhing in the northern parts, by breaking holes and drawing 
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or any. of thoſe many intermediate places over 
which ſome of them probably fly. 

And laſtly, to all this, let us briefly add the ac- 
commodations theſe birds of paſſage have to enable 
them to take ſuch long flights, viz. the length 
of their wings, or their more n ordinary 
rength (e) for flight. 


their nets under the ice, ſaith, that he ſaw ſixteen ſwallows ſo 
drawn out of the lake of Samrodt, and about thirty out of the 
king's great pond in Rofineilen ; and that at Schlkbitten, near an 
houſe of the earl of Dohna, he ſaw two ſwallows juſt come out 
of the waters that could ſcarce ſtand, being very wet and weak, 
with their wings hanging on the ground. And that he hath 
obſerved the ſwallows to be often weak for ſome days after 
their appearance. 

(e) As ſeoallows are well avcontmotited for long flights by 
their long wings, ſo are quails by the ſtrength of their pe&oral 
muſcles, by the breadth of their wings, &c. For quails have 
but ſhort wings for the weight of their body ; and yet they fly 
from us into warmer parts againſt winter, and to us in ſpring, 
croſſing our Teas. So divers travellers tell us they croſs the 
Mediterranean twice a year, flying from Europe to Africa and 
back again. Thus Bellonius, in Mr. Willughby ſaith, When cue 
failed from Rhodes to Alexandria of Egypt, many quails flying 

the north towards the ſouth were taken in our ſhip ; whence I 
am werily perſuaded that they fhift placer. For formerly alſo, when 
T ſailed out of the iſle of Zant to Morea, or Negropont, in the 
ſpring-time, I had obferved quails Aying the contrary way, fron 
ſouth to north, that they might abide there all fummer. At which 
Ame fſo'there were a great many talen in our ſhip. Ornith. p. 170. 
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CHAP. Iv. 
Of the Incubation of Birds. 


ANOTHER thing relating to the ſtate of this 
tribe of animals, is their incubation. 

And firſt, the egg itſelf deſerves our notice. Its 
parts within, and its cruſty coat without, are ad- 
mirably well fitted. for the buſineſs of incubation. 
That there ſhould be one part provided for the for- 
mation of the body (a), before its exit into the 
world, and another for its nouriſhment, after it is 
come into the world, till the bird is able to ſhift 
for, and help itſelf; and that theſe parts ſhould be 
lo Ay braced, and kept 1 in due place (5), is. 

certainly 

(a) The chicken is formed out of, and nouriſsed by the anbits 
alone, till it be grown great. The yolk ſerves fur the chicken's 
nouriſhment, after it is cell groeon, and partly alſo aſter it is hatched. 
Ter a good part of the yolk remains after excluſion, being received 
into the chicken's belly; and being there reſerved, as in a florchouſe, 

is by the [appendicula, or ductus inteſtinalis], as by a funnel, 
conveyed into the guts, and ſerves inflead of mill, &c. Willughby's 
Ornith. J. i. c. 3. 1pſum animal ex alle liguore ovi corporatur- 
Cibus qus in lulco g. — The animal itſelf is formed from the 


white of the egg. It receives its nouriſhment from the yolk,” 
Plin. /ib. 10, cap. 53. 


Ariſtole ſaith, the long ſharp eggs bring females ; the dt my 
with a larger compaſs at the ſharper end, males. Hiſt. An. J. 6. 
c. 2. After which, he tells of a fot at Syracuſe, that ſat. 
drinking ſo long, till eggs were hatched ; as alſo of the cuſtom, 
of Egypt, of hatching eggs in dunghills. 

(5) As the ſhell and ſkin keep the yolk and two whites to» 
ann PT 
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certainly a deſigned, as well as curious piece of 


workmanſhip. 
And then as to the act itſelf, of incubation, what 


a prodigious inſtinct is it in all, or almoſt all the 
ſeveral ſpecies of birds, that they, and only they, of 
all creatures, ſhould betake themſelves to this very 
way of generation? How ſhould they be aware 
that their eggs contain their young, and that their 

production is in their power (7)? What ſhould 
move 


leaſt,) are ſeparated by membranes, involving them. At each 
end of the egg is a treddle, fo called, becauſe it was formerly 
thought to be the ſperm of the cock. But the uſe of theſe, (ſaith 
Dr. Harvey in Willugh. Ornith. c. 3.) is to be, as it were, the poles 
of this microcoſm, and the connection of all the membranes twiſted 
and Init together, by which the liguors are not only conſerved, each 
in its place, but do alſo retain their due poſition one to another, This, 
although in a great meaſure true, yet doth not come up to 
what I have myſelf obſerved ; for I find, that theſe chalaaæ, or 
treddles, ſerve not barely to keep the liquors in their place, and 
ition to one another ; but alſo to keep one and the ſame part 
of the yolk uppermoſt, let the egg be turned nearly which way 
| It will; which is done by this mechaniſm ; the chalaze are ſpe- 
ciſically lighter than the whites, in which they ſwim ; and being 
braced to the membrane of the yolk, not exactly in the axis of 
the yolk, but ſomewhat out of it, cauſe one ſide of the yolk to 
be heavier than the other; ſo that the yolk being by the cha- 
bas made buoyant, and kept ſwimming in the midſt of two 
whites, is by its own heavy fide kept with the ſame ſide ab 
ways uppermoſt ; which uppermoſt fide, I have ſome reaſon to 
think, is that on which the cicatricula lies; that being com- 
monly uppermoſt in the ſhell, eſpecially in ſome ſpecies of eggs 
more, I think, than others. | 
(c) All birds lay a certain number of eggs, or nearly that 
number, and then betake themſclves to their incubation ; but if 
their eggs be withdrawn, they will lay more. Of which, ſee 


Mr. Ray's " of God, p. 137. 


move them to betake themſelves to their neſts, and 
there with delight and patience to abide the due 
number of days? And when their young are gotten 
into the world, I have already ſhewn how admirable 
their art, their care, and oropys is in bringing them 
up until, and only until, they are able to ſhift for 
themſelves. 

And laſtly, when almoſt the whole aide of birds 
do thus, by incubation, produce their young, it is a 
wonderful deviation, that ſome few families only, 
ſhould. do it in a more novercal way (d), without 
any care or trouble at n only by laying their hs 


(4) SO Cn | 


to lay an egg larger than a gooſe's eggs and bigger than the 
bird itſelf. Theſe they lay a yard deep in the ſand, where they 
are hatched by the warmth of the ſun ; after which they creep 
out, and get to ſea for proviſions. Navarett's Account of China 


in Collect. of Voyager, vol. i. This account is, in all probability, 
borrowed from Nieremberg or Hernandez, (that copied from 
him,) who call this bird by the name of daie, and its eggs tapun, 
not the bird itſelf, as Navarette doth. But my friend Mr. Ray 
faith of it, Hiſtoria iſthec proculdubio fabuloſa & * eft. Duam- 
vis enim aver nonnulle maxima ova pariunt, ut v. g. alkæ, lom- 
wi, anates arcticæ, &c.. bujuſmodi tamen unum duntaxat, non 

plura, ova ponunt antequam incubent : nec ullam in rerum naturd 
avem dari exiſlimo cujus ova albumine careant : cum albumen praci- 


fua ovi pars fit, quodque primum fetui alimentum ſubminiſftrat,— 


The hiſtory of this bird is undoubtedly falſe and fabulous 


for although ſome birds produce very large eggs, as for example, 
awks, lomewie, arctie ducks, &c. but theſe kind of birds lay only 


one egg before incubation : nor do I believe that there is any 
bird in nature whoſe eggs hove no white; for the white is in- 


deed a principal part of the egg, and furniſhes the chigk with its 


Nui Synop. Av. Meth. p. 155. 
VOL, 11, 7 
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in the ſand, expoſed to the heat and incubation of 
the ſun. Of this the Holy Scripture itſelf gives us 
an inſtance in the oftrich: of which we have an 
hint, Lam. iv. 3. The daughter of my people is become 
cruel, like the "oftriches in the wilderneſs. This is 
more plainly expreſſed in 7 xxxix. 14, 1 5, 16, 
17. [The oſtrich] /eaveth her eggs in the earth, and 
warmeth them in the duſt, and forgetteth that" the 


foot may cruſh them, or that the wild beat may break 


them. "She is hardened againſt her young ones, as 
though they were not hers : her labour is in vain, 
without fear. Becauſe God ' hath deprived her of 
wiſdom, neither hath he imparted unto her under- 


 Randing. In which words 1 ſhall take notice of 


three things: 1. Of this anomalous way of genera- 


tion. It is not very ſtrange; that no other incuba- 


tion but that of the ſun, ſhould produce their 
young; but it is very odd and wonderful that any 


one ſpecies ſhould vary from all the reſt of the 


tribe. But above all, 2. The ſingular care of the 
Creator, 1 in this caſe, is very remarkable, in fupply- 
care and ener- (6), fo that the young ſhould, not- 

| withſtanding, 


(8) The eggs of the rich being had. in the ſand, are cheriſhed 
nh by the heat of the ſun, till the young le excluded. Hor the auriteri 
of natural hiſtory do generally agree, thi the old birds, afier they have 
laid and covered their eggs in the ſand, forſake them, and take no more 


etare of them. —Willugh. Ornith. J. 2. c. 8. ſed. 1. 


But there is another rich [of America] which Hearet tells 


us ol, that takes more care of her young, by carrying four of 


her eggs, a little before ſhe hatcheth, to four parts of her neſt, 
there 
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withſtanding, be bred up in thoſe large and barren 
deſarts of Arabia and Africa, and ſuch like places 
where thoſe birds dwell, the moſt unlikely and un- 
fitting (in all human opinion) to afford ſuſtenance 
to young helpleſs creatures; but the fitteſt theres: 
fore to give demonſtrations of the wiſdom, care, and' 
eſpecial providence of the infinite Creator and Con-+ 
ſervator of the world. 3. The laſt thing I ſhall re- 
mark is, that the inſtincts of irrational animals, at 
leaſt of this ſpecified in the text, is attributed to 
God. For the reaſon the text gives why the 
oftrich is hardened againſt her young ones, as though" 
they were not hers, is, becauſe God hath deprived her 
of wiſdom, and not imparted under/tanding to her; 
i. e. he hath denied her that wiſdom, he hath not 
imparted that underſtanding, that crogyi, that na- 
tural inſtinct to provide for and nurſe up her 
young, that moſt other creatures of the ſame and 
other tribes are endowed with. | 
Thus I have diſpatched what I intended to inſiſt 

upon concerning the ſtate of this ſet of animals; 
of which, as alſo of their admirable inſtincts, a great 
deal more might deſerve our eſpecial en: N 
particularly the admirable curioſity, art, and va- 
riety of nidification (J) uſed: among the various 
ſpecies. of birds; the great ſagacity, and many 
artifices uſed by them in the inveſtigation and cap- 
there to breed worms for food for her young. Acaret's Diſe. in 
Philoſoph. Tranſ. No. 89. 


(F) See book iv. chap. 13. 
T 2 
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ture of their prey (g), the due proportion of the 
more and leſs uſeful, the ſcarcity of the voracious 
and pernicious, and the plenty of the manſuete and 
uſeful (5). Alſo the variety of their motion and 
flight might deſerve conſideration, the ſwiftneſs of 
ſuch whoſe food is to be fought in far diſtant places, 
and different ſeaſons (i); the flower motion, and 
ſhort flights of others more domeſtic ; and even 
the awkwardneſs of ſame others to flight, whoſe 
food is near at hand, and to be gotten without any 
great occaſion of flight (c). Theſe, and divers 
other ſuch like things as theſe, I ſay, I might have 
ſpoken more largely unto; but I ſhall paſs them 
by with: only a bare mention, having already taken 
notice of them in the company of other matters of 
the like nature, and manifeſted them to be acts of 
excellent deſign, ene and ger in the 
great Creator. | 


(g) See book iv. chop. 11, 2 

(5) See bool iv. the beginning of chap. 10. 

(i) Se book iv. chap. 8. | 

+ (4) The colunbi, or douckers, having their food x near at hand 
in the waters, are etre made for diving therein. Their 
heads are {mall, bills ſharp-pointed, wings ſmall, legs flat and 
broad, ant placed backward, and nearer the tail than in other 
birds; aud (laſtly, their feet; ſome are whole footed, ſome 


ED Vide Hiileghh Ornith. lib. 3. 
$* B. | | 
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CHAP. v. 
The Concliſſon. 


AND now, if we refle& upon the whole matter, 

we ſhall here find another large tribe of the 
creation, abundantly ſetting forth the wiſdom and 
glory of their great Creator. We praiſe the inge- 
nuity and invention of man for the contrivance of 
various pneumatic engines; we think them ingenious, 
even for their unſucceſsful attempts to ſwim in and 
fail through that ſubtle element the air; and the 
curious mechaniſm of that Artiſt is had in remem- 
brance, and praiſed to this day, who made a dove, 
or an eagle (a) to fly but a ſhort ſpace. And is 
not therefore all imaginable honour and praiſe due 
to that infinite Artiſt, who hath ſo admirably con- 
trived and made all the noble variety of birds ; 
who hath with ſuch incomparable curioſity and 
art formed their bodies from head to tail, without 
and within, that not ſo much as any muſcle or 
bone, no, not even a feather (5) is unartificially 

| , made, 


(a) Vide book v. chap. 1. note (aa), 4 IO 
() Deus non ſolùm angelum & hominem, ſed nec exigui & con- 
temptibilis animantis viſcera, nec avis pennulam, nec Herbe flaſculum, 
nec arboris folium, fine ſuarum partium convenientid dereliquit.— 
% For God has not only formed angels and men, but even the 
5 T3 minuteſt 
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made, miſplaced, redundant, or defective, in all 
the ſeveral families of this large tribe? But every 
thing is ſo incomparably performed, ſo nicely fitted 
up for flight, as to ſurpaſs even the imitation of 
the moſt ingenious artificer among mortal rational 
beings. 


minuteſt entrails of the moſt contemptible inſe&, with a view to 
the moſt perfect and convenient arrangement of its parts.“ 
Auguſtin de Civ. Dei, I. 5. c. 11. 
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BOOK VIII. 


Of Inſects and Reptiles. 


G i _ 
[ 


CHAP, L 
Of Inſefts in General, 
AVING diſpatched that part of the animal 
world which uſed to be accounted the more 


perfect, thoſe animals ſtyled Jeſs perfect or imper- 
fect will next deſerve a place in our /urvey, becauſe, 


when ſtrictly inquired into, we ſhall find them to be 


ſo far from deſerving to be accounted mean and 
deſpicable parts of the creation, owing their origi- 
nal and production to putrefactions, fc. as ſome 
have thought, that we ſhall find them, I ſay, noble 
and moſt admirable works of God. For, as the 
famous natural hiſtorian Pliny (a) prefaceth his 
Treatiſe of Inſefts, to prevent the reproach of con- 
deſcending (as might be thought) to ſo mean a 
ſubje& : In great bodies, ſaith he, Nature had a large 
and eaſy ſhop to work upon obſequious matter; where- 
| 445 
(a) In magnis fiquidem corporibus, c. As in great bo- 
dies, &. —Plin. Nat. Hi. I. 11. c. 2. 
| ay 
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as, in theſe ſo ſmall, and as it ere no bodies, what 
footſteps of reaſon, what power, what great perfection 
is there? Of this having given an inſtance or two 
of the exquiſite ſenſes, and curious make of ſome 

inſects (6), he then goes on, We admire, faith he, 
the turrigerous ſhoulders of elephants, the lofty necks 
and creſts of others; but, ſaith he, the nature 


of 


() Ubi tot ſenſus collocavit in culice.? et ſunt alia didu minora, 
Sed ubi viſum in eo pretendit ? ubi guſtatum applicavit ? ubi odoras 
tum inſeruit ? Ubi vers truculentam illam & portione maximam vocem 
ingeneravit ® Qud ſublilitate pennas adnexuit ? prelongavit pedum 
crura ? diſpoſuit jejunam caveam, ul alvum ? avidam ſanguinis, & 
potiſſimum humani, fitim, accendit ? Telum vers perfodiendo tergori, 
quo ſpiculavit ingenio 5 atque ut in capaci, cùm cerni non poſit exili- 
tas, ita reciproca geminavit arte, ut fodiendo acuminatum pariter ſor- 
bendogue fiſluloſum efſet Quos teredini ad perforanda rabora cum 
| ſono teſte dentes affixit ; potiſſimumque 8 ligno cibatum fecit; Sed tur- 
rigeros elephantorum. miramur humeros, taurorumque colla, Q truces 
in ſublime jactus, tigrium rapinas, leonum jubas, cùm rerum Natura 
nuſquam magis quam in minimis, tota ſit.— Where has Nature 
fixed the ſenſes of a gnat ? Where is the ſeat of its fight, of its 
taſte, of its ſmell? Where has ſhe fixed the organs of that ter- 
rible and moſt ſonorous voice ? With what artifice hath ſhe ſet on 
its wings, extended its legs, and formed its ſtomach and belly ; 
given it a keen thirſt for blood, eſpecially for human blood ? 
With what ingenuity. has the furniſhed it with a weapon to perfo- 
rate the ſkin ; and working in a. compaſs hardly viſible, equally 
well as on the largeſt ſcale, has made that weapon at once ſharp 
for piercing, and hollow for ſucking up ? What teeth has ſhe 
given to the wood-louſe far perforating the hardeſt oak, as is 
evidenced by the found it makes; and has given it its chief 
ſuſtenance from wood ? We admire the turret-bearing ſhoulders 
of the elephant, the neck of the bull, and its power of toſſing 
aloft with fury its enemy, the ravages of the tiger, and the mane 
of the lion; whereas the power of Nature is never ſo gonſpi- 
guouſly ſeen as in the ſmalleſt things.” '—Plin. Nat, Hiſt. I. 11. c. 3. 
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of things ie never more complete than in the. leaſi 
things. For which reaſon he entreats his readers, 
(as I do mine, ) that becauſe they /lighted many of the 
things themſelves which he took notice of, they would 
not therefore diſdainfully condemn his accounts of them, 
ſince, ſaith he, in the contemplation of nature, nothing 

ought to ſeem ſuperfluous. | | 
Thus that eminent natyraliſt hath made his own 
and my excuſe too; the force and verity whereof 
will farther appear, by what I ſhall ſay of theſe ani- 
mals which (as deſpicable as they have been, or 
perhaps may be thought) we ſhall find as exquiſitely 
contrived, -and curiouſly made for that place and 
ſtation they bear in the world, as any other part of 
the animal world. For if we conſider the innume- 
rable variety of their ſpecies, the prodigious number 
of individuals“, the ſhape and make of their little 
bodies, and every part thereof, their motion, their 
inſtin&s, their regular generation and production; 
| 1 


— — 


Mr. Reaumur found that a ſingle queen - bee had laid in the 
months of March and April 12,000 eggs, ſo that the ſwarm, 
which left the hive in May, conſiſted of near 12,000 bees, all 
produced from one mother; but theſe calculations fall ſhort of 
thoſe made by Mr. Lewenhoek of the produce of a fly, whoſe 
larva feeds on fleſh, putrid carcaſes, &c. which multiply prodi- 
giouſly, and in a very ſhort ſpace of time. One of theſe flies 
laid 144 eggs, from which in one month were produced as many 
lies ; ſo that ſuppoſing one half of theſe to be females, each 
equally fruitful as its mother, there would be in the third 
month 746, 496 all produced in three months from one fly. — 
Adams's Microſcopical Eſſays.  Eviror, 
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and, to name no more, the incomparable beauty and 
luſtre of the colours of many of them, what more 
admirable and more manifeſt demonſtration of the 
infinite Creator, than even this little contemned 
branch of the animal world? But let us take a ſhort 
view of particulars. | 
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C HAP. IL 
Of the Shape and Structure of Inſects. 


LET us begin. with the ſhape and fabric of their 
bodies. Which although it be ſomewhat 
different from that of birds, being particularly, for 
the moſt part, not ſo ſharp before, to cut and make 
way through the air, yet is better adapted to their 
manner of life. For conſidering that there is little 
neceſſity of long flights, and that the ſtrength and 
activity of their wings doth much ſupaſs the reſiſt. 
ance their bodies meet with from the air, there was 
no great occaſion their bodies ſhould be ſo ſharpened 
before. 


＋ _ 


— 


* The following particulars are characteriſtie of the inſect tribe. 
1. The body of inſects is divided by inciſuræ or tranſverſal divi- 
ſions 5 from which circumſtance they have been termed inſedi, in- 
ſee, iyrowers 2. They are furniſhed with antenne, which are 
| placed upon the forepart of the head; theſe are jointed and movea- 
ble in various directions. 3. No inſect in its perfect ſtate, or after 
it has gone through all its transformations, has leſs than fix legs, 
though many have more. There are ſome moths whoſe two 
fore-feet are ſo ſmall as ſcarcely to deſerve that name. 4. In- 
ſects are generally believed to have neither the organs of ſmell 
nor of hearing; at leaſt they have not as yet been diſcovered; 
though it is ſaid that Fabricius has lately found and deſcribed 
the organs of hearing in the lobſter. 5. Inſects do not reſpire 
by the mouth, but inſpire and exhale the air by means of organs 
which are placed in the body. 6. They do not move the jaws 
up and down, but from right to left. EviToR, 

/ 


— 
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| before. But the condition of their food, and the 


manner of gathering it, together with the great ne- 


ceſſity of accurate viſion, by that admirable provi- 


ſion made for them by the reticulated cornea of 
their eyes; theſe things, I ſay, as they required a 
larger room, ſo were a good occafion for the large. 
neſs of the head, and its amplitude before, But for 
the reſt of their body, all is well made, and nicely 
poiſed for their flight, and every other of their occa- 
ſions. 

And as their ſhape, ſo the fabric and make of 
their bodies is no leſs accurate, admirable, and fin- 
gular; not built throughout with bones, and co. 
vered with fleſh and ſkin, as in moſt other animals; 
but covered with a curious mail of a middle na- 
ture (a), ſexving both as ſkin and bone too, for the 
ſhape, as well as ſtrength and guard, of the body; 
and as it were on purpoſe to ſhew, that the great 
Contriver of Nature is not bound up to one way 
only, 


(a) Inſeita non videntur nervos haben, nec ofſa, nec ſpinat, nee | 


 eartilaginem, nec pinguia, nec carnes, nec cruſlam quidem fragilem, ut 


guadam marina, nec gue jure dicatur cutis : fed medie cujuſdam inter 


omnia hc nature corpus, c.“ Inſects · do not appear to have 


either nerves or bones, ſpine or cartilage, fat or fleſh : neither 
do they ſeem to have a little cruſt or ſhell like ſome marine ani- 
mals; nor can they be properly ſaid to have a ſkin; but their 


| bodies ſeem to be formed of ſomething intermediate between all 


of theſe *.— Plin, Nat. Hift. I. ii. c. 4. 


n 


* That Pliny is miſtaken when he aſſerts the want of nerves 
in inſects, is evident from M. Lyonet's anatomy of the coſſus 


caterpillar. See poſlea, p. 297. note, Epiroz. 
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CHAP II. 
Of the Eyes and Antenna of Inſefts. 


O this laſt-mentioned guard, we may add, that 
farther guard provided in theeyes and antenng. 
The ſtructure of the eye is, in all creatures, an 
admirable piece of mechaniſm ; but that obſervable 
in the eyes of inſeQs ſo peculiar, that it muſt needs 
excite our admiration : fenced with its- own Hard- 
neſs, yea, even its own accurate viſion, 18 a good 
guard againſt external injuries; and its cornea, or 
outward coat, all over beſet with curious, tranſpa- 
rent, lenticular (a) inlets, enabling thole creatures 
; ta 


(a) The cornea of flies, waſps, fc. are ſo common an enter- 
tainment with the microſcope, that every body knows it is a cu- 
rious piece of lattice-work. In which this is remarkable, that 
every foramen is of a lenticular nature; ſo that we ſee objects 
through them topſy-turvy, as through ſo many convex glaſſes ; 
yea, they become a ſmall teleſcope, when there is a due focal 
diſtance between them and the lens of the mucroſcope, 

This lenticular power of the corneg ſupplies (as I imagine) 
the place of the cryſtalline, if not of the vitreous humour too, 
there being neither of thoſe humours that I could ever find (al- 
though for truth ſake, I confeſs I have not been ſo diligent as 
T might in this inquiry) ; but inſtead of humour and tunice, 1 
imagine that every lens of the cornea hath a diſtin& branch of 
the optic nerve miniſtering to it, and rendering it as ſo many diſ- 
tinct eyes. So that as moſt animals are binocular, ſpiders for 

4 Ve the 
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to ſee (no doubt) very accurately every way, with- 
out any interval of time or trouble to move the eye 


towards objects. | 
And 


the moſt part octonocular, and ſome (as Mr. Willughby thought, 
Raii Hiſt. Inſe8. p. 12.) ſenocular ; ſo flies, &c. are multocular, 
having as many eyes as there are perforations in their cornea, 
By which means, as other creatures are obliged to turn their 
eyes to objects, theſe have ſome or other of their eyes ready 
placed towards objects, nearly all around them: thus particu» 
larly it is in the dragon: Hy, (lilella,) the greateſt part of whoſe 
head is poſſeſſed by its eyes: which is of excellent uſe to that 
predatious inſect, for the ready ſeeing and darting at ſmall flies 
all around it, on which it preys . See plate G, fig. 3. 


2 — 
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* Mr. York computed 14,000 hemiſpheres in the two eyes 
of a drone: Mr. Lewenhoek reckoned 6236 in a filk-worm's 
two eyes in its fly-ſtate; 3181 in each eye of a beetle, and 8000 
in the two eyes of a common fly. The pearl eyes of the dragon- 
fly appear with a common reading-glaſs like ſhagreen; and Mr. 
Lewenhoek reckoned in cach eye of this inſeR, 124,544 lenſes, 
placed in an hexagonal polition ; (ſee plate G, fig. 3.) each 
lens having fix others round it. He alſo obſerved in the centre 
of each lens a minute tranſparent ſpot, brighter than the reſt, 
ſuppoſcd to be the pupil, ſurrounded with three circles, and in 
appearance ſeven times leſs than the diameter of the whole lens, 
The Abbe Catalan and others have fince ſhewn, that all the emi- 
nences diſcoverable in the cornea of inſets, have the necel- 
ſary parts, and perform the offices of an eye, Lewenhoek diſ- 
covered, the. bundles of optic nerves, which ſerve theſe ſmall 
lenſes ; and Reaumur ſuppoſes that theſe ſupply the place of all 
that is wanted behind the lenſes for- the organization of an eye 
complete for viſion, See Adams's Micreſcopical Eſſays, and the 
Works of Swammerdam, for many other curious particulars re- 
lative to the eyes of inſects. Epi ron. 


CH. III. EYES AND Au TEN RR OP INSECTS.” 49% 
And as for the other part, the antennæ or feelers, 
whatever their uſe may be in cleaning the eyes, or 
other ſuch like uſe, they are, in all probability, a 
good guard to the eyes and head, in their walk and 
flight, enabling them, by the ſenſe of feeling, to 
diſcover ſuch annoyances, which by their proximity 
may perhaps eſcape the reach of the eyes and 
ſight (5). Beſides which, ay are a curious piece 


5 = OL 
2) It is manifeſt, that inſets Jock their eyes ; with their fore- 
legs, as well as antenne. And conſidering, that as they walk 


along, they are perpetually feeling, and ſearching before them, 


with their feelers or antenne ; therefore I am apt to think, that 
beſides wiping and cleaning the eyes, the uſes here named may 


be admitted. For as their eyes are immovable, ſo that no 


time is required for the turning their eyes to objects; ; ſo, there i is 
unto or ſet farther off from the cornea, (which would require 
time,) as it is in other animals: but their cornea and optic nerve, 
being always at one and the ſame diſtance, are fitted only to r= 
diſtantial objects, but not ſuch as are very nigh : which inconve- 
nience the feelers obviate, left it ſhould be prejudicial, in occaſion - 
ing the inſect to run its head againſt any thing. 

And that this, rather than the wiping the eyes, is the chief 
uſe of the feelers, is farther manifeſt from the antenne of the fleſb- 


fly, and many other inſects, which are ſhort and ſtrait, and in- 


capable of being bent unto or extended over the eyes. As alſo 


from others enormouſly long, ſuch as thoſe of the <apricornii, - 
or goat-chafers, the cadew-fly, and divers others, both beetles 


and flies ®, 


The antenne (improperly termed feelers) ſeem to be the diſtin- 


guiſhing mark of the inſe& tribe. They are jointed and moveable 


in every part in which they differ from the horns of other animals; 
they are organs conveying ſome kind of ſenſe, but what that is we 
cannot 


1 
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of workmanſtip, and in many, a very * 
place of (7) garniture to the body. 2 


(e) The lamellated 2 of ſome, the clavellated of others, 
the neatly articulated of others, the feathered and divers other 
forms of others, of the ſcarab, papilionactour gnat, and other 
kinds, are ſurpriſingly beautiful when viewed. through a miero- 
ſcope. And in ſome thoſe antenne diſtinguiſhed the ſexes ; as 
in the gnat-tind, all thoſe with tufts, feathers, and bruſh-horng 
are males; thoſe with ſhort ſingle-ſhafted antenne are females. 


. Plate d, figures a, Þy > ors e, f. g. 8 3 


cannot ith ht 105 Mr. Barbut ape them to N 
or to contain the organs of hearing. They are tubular and filled 
with air, and ſome kind of humour, as appears from the antenna 
of butterſſies immerſed in water. They are not probably or- 
gans of feeling, for the fore-feet or palpi of inſefts ſeem to be al 

ways employed in that purpoſe; and. iuſeQs are obſeryed to, 
avoid 0 the . of any hard. 0 with their 


antenna. | 1 186 n 


, 


2 44s 


2 5 | G 


— - 


4 
| 
„ 
g | 
| 
\ 
| 
| 
| 
a be. d. e. f. g. um of different tribes of Insects. | 
1. The mon house Flv magniied . 28 ' | , 
2. The Foot of the common house Fl magnified . 4 | | 
3, Part of the Grnea of the Libella or Dragon F(y magnified . 
„ 4 


air pe RITA Be: 
Of the Parts and Motion of Inſedts. 
FROM the head paſs we to the members con- 
cerned in their motion: And here we have a 
copious ſubje& if I was minded to expatiate. I 


might take notice of the admirable mechaniſm in 
thoſe that creep ; the curious oars in thoſe amphi- 


bious inſects that ſwim and walk (a); the incom- 


parable proviſion made in the feet of ſuch as walk, 
or hang upon nnr W vo the great 


(a) All the families of bydrocanthari, notone8i, &c. have their | 


hindmoſt legs made very nicely, with commodious joints flat, 
and briſtles on each fide towards the end, ſerving for oars to 
ſwim ; and then, nearer the body, are two ſtiff ſpikes to enable 
them to walk when occaſion is. 

(5) I might here name divers flies, and other inſects, who, 
beſides their ſharp-hooked nails, have alſo ſkinny palms to their 
feet to enable them to ſtick on glaſs, and other ſmooth bodies, by 
means of the preſſure of the atmoſphere. But becauſe the ex- 
ample will illuſtrate another work of Nature, as well as this, I 
ſhall chuſe a fingular piece of mechaniſm in one of the largeſt 
ſorts of hydrocanthari. Of theſe large ones there are two ſorts, 
one largeſt all black, with antenne handſomely emboſſed at the 


ends. The other ſomewhat leſſer, hardly ſo black, with capil- 


lary antenne ; the forehead, edges of the vagine, and two rings 
on the thorax, of a tawny colour. The female hath vagina 


prettily urrowed z the male ſmooth. But that which is mon 


Wer ERASE ESPE or hollowiſh cap near the 
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ſtrength and ſpring in the legs of ſuch as leap (c); 
the ſtrong and well-made feet and talons of ſuch as 
dig (4). And to name no more, the admirable 
faculty of ſuch as cannot fly, to convey themſelves 
with ſpeed and ſafety by the help of their webs (e), 

| or 


middle joint of the ſore legs, which, when * on 
ſhoulders of the female in coilu, ſticks firmly thereon ; after yr 
manner as I have ſeen boys carry heavy ſtones, with only a wet 
piece of leather clapped on the top of the ſtone. 

(c) Thus graſboppers and crickets have brawny ſtrong thighs, 
with long ſlender but ftrong legs, which enable them to 1. 
with great agility and ſtrength. 

(4) I have wondered to ſee with what great quickneſs, « 
and. ſtrength many wveſpe-ichneumons, wild-bees, and beetles perfo- 
rate the earth, yea, even wood itſelf. But the moſt remarkable 
animal in this way is the mole-cricket, in book iv. chap. 13. 
note (r). See Plate I, fig. 8. 

(e) J have with pleaſure often ſeen ſpiders dart out their 
44 and fail away by the help thereof. For the manner of 
which ſee Mr. Lowth. Abridg. vol. ii. p. 794, from Dr. Lifter 
and Dr. Hulſe, who both claimed the diſcovery thereof; and 
do both ſeem to have hit thereupon, without any fore-know- 
ledge of what each other hath diſcovered, as is ſaid in the laſt 
cited place, and as I more particularly find by Mr. Ray's 
Philof. Letters, printed ann. 1718, p. 95, Cc. By which alfo 
I find the two ingenious doQors were very modeft in their 
claims, and very amicable in the matter. In one of Dr. Lifter's 
to Mr. Ray, he thinks there is a fair hint of the darting of ſpiders 
in Ariftot. Hift. An. J. 9. c. 39. and in Pliny, I. 11. c. 24. 
But for their ſailing, that the ancients are filent of, and he 
thinks it was ſeen firſt by him. And in another letter, Jun. 
20, 1670, ſpeaking of the height ſpiders are able to fly, he 
ſaith, The laſ October, &c. I took notice that the air was very 
full of wwebs, I forthwith mounted to the top of the higheſt leeple on 
the minſler, [in Volk, ] and could thence diſcern them yet — 
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or ſome other artifice to make their bodies lighter 
than the air (J). bg e of 


high alone me. wc that fell — were „ eangled 5 the pin- 
nacles, I took, and found them to be lupi; which kind ſeldom or 
2 ne eee 
from the apl. 

_, . (I ;nagine) een animals as wall, ao fob 
ders that have ſome way of conveyance as little known to us 
as that of ſpiders formerly was. Thus the /quillule, pulicer ar- 
boreſcentes, and mitroſcopical animalcules of the ſtagnating waters, 
ſo numerous in them, as to diſcolour ſometimes the water, and 
make them look as if they were tinged red, yellow, or green, 
or covered with a thick green ſcum, all which is nothing but 
animalcules of that colour. That theſe creatures have ſome 
way of conveyance 1 conclude, becauſe moſt ſtagnating wa- 
ters are ſtocked with them, new pits and ponds, yea, holes 
and gutters on the tops of houſes and ſteeples. That they are 
not bred there by equivocal generation every ingenious con- 
fidering philoſopher will grant ; that they have not legs for 
travelling ſo far is manifeſt from inſpection. And therefore 1 
am apt to think, that they have ſome faculty of inflating their 
bodies, or darting out webs, and making their bodies buoy- 
ant, and lighter than air; or their bodies, when dry, may 
be lighter than air, and ſo they can ſwim from place to 
place ; or the eggs of ſuch as are oviparous may be light 
enough to float in the air. But when the viviparous (as my 


late ingenious friend Mr. Charles King ſhewed me the pulices 


aquat. arboreſ. are); theſe (I ſay) cannot be this way a- 
counted for. The cauſe of theſe latter ſuſpicions was, that in 
the ſummer months I have ſeen the pulices arboreſ. and the 
green ſcum on the waters (nothing but animalcules, as I ſaid) 
lie in a manner dry on the ſurface of the waters; at which 
time (as I have ſhewn in book iv. chap. 11, note (n),) thoſe ani- 
malcules copulate ; and perhaps they may at the ſame time 
change their quarters, and ſeek out new habitations for their 
numerous offspring, as well as themſelves. 
2 
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other ſuch like things as theſe, I might, I fay, 


take notice of, as great evidences of - the infinite 
Creator s wiſdom. But leſt I ſhould be too tedi- 
ous, I will confine my obſervations to the legs and 


wings only: and theſe, at firſt view, we find to be 


incomparably fitted up for their intended ſervice, 
not to overload the body, nor in the leaſt to re- 
tard it, but to give it the moſt proper and conve- 
nient motion. What, for example, can be better 
contrived and made for this ſervice than the 
wings? Diſtended and ſtrengthened by the fineſt 
bones, and theſe covered with the fineſt and lighteſt 
membranes, ſome of them adorned with neat and 
beautiful feathers (g), and many of them provided 


with the fineſt articulations, and foldings, for the 


wings to be withdrawn and neatly laid up in their. 
vagina and caſes, and 15 readily extended for 
_ (V. i 


And 


(g) It is well known to all perſons any way converſant in mi- 
croſcopical obſervations, that theſe elegant colours of moths and 
butterflies are owing to neat and well-made feathers ſet with 
great curioſity and exactneſs in rows and good order. 

() All that have elytra, ſcarabs, (who have whole elytra, 
or reaching to the poder or the--+puxonionlige', fuch as car- 
wigs, and ſlaphilini of all ſorts, } do, by a very curious mechaniſm, 
extend and withdraw their membranaceous wings (wherewith 
they chiefly fly); and it is very pretty to ſee them prepare 
themſelves for flight, by thruſting out and unfolding their 
wings; and again withdraw thoſe joints, and neatly fold in the 
membranes, to be laid up ſafely in their elytra or caſes ; for 
which ſervice the bones are well placed, and the joints miniſ- 
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And then for the poiſing of the body, y, and keep- 
ing it upright, and ſteady in flight, it is an adint- 
rable artifice and provifion for this purpoſe; in 
ſome by four wings (i); and in gt as have” but 
tring Aten are Lint contrived for the moſt FREY 
dious and commodious folding up the wings 
(i) For the keeping the body ſteady and upright. in flight, 
it generally holds true, (if I miſtake not,) that all bipennated 
inſects have poiſer joined to the body under the hinder part of 
their wings; but ſuch as have four wings, or wings wilt y- 
tra, none. If one of the poiſes, or one of the leſſer auxiliary 
wings be cut off, the inſe& will fly as if one ſide overbalanced 
the other until it falleth on the ground; ſo if both be gut off 
they will fly aukwardly and unſteadily, manifeſting the defect 
of ſome very neceſſary part. Theſe Poiſes, Or pointeli „ are, 
for the moſt part, little balls, ſet at the top of a ſlender ſtalk, 
which they can move every way at pleaſure, In ſome they 
ſtand alone, in others (as in the whole fed. y tribe) they have 
little covers or ſhields under which they lie and more. The 


- ' ” 
9 . * 
, { 9 " of 


»The wings of the earwig are ſo artificially folded up, and 
lie incloſed in their caſes in ſo ſmall a compaſs, that this inſe& 
is generally believed to have none. It very rarely indeed 
makes uſe of them. The cafes under which they are concealed are 
not more than a fixth part of the fize of each wing, though a 
ſmall part of the wing may be diſcovered, on-a careful inſpec- 
tion, projecting from under them. The upper part of the 
wing is eruſtaceous and opaque z but the under part is beauti- 
fully tranſparent, In putting up their wings they firſt fold 
back the parts A, B, (ſee Plate H, figure 2,) and then ſhut up 
the ribs like a fan, the ſtrong muſcles uſed for this purpoſe 


being ſeen at the ppper part of the figure, Eros, 
ns : 
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two, by pointels and poiſes placed under the wings | 


on each ſide the body. 


And laſtly, it is an amazing thing to reflect upon 


the ſurpriſing minuteneſs, art, and curioſity of the 


joints (+), the muſcles, the tendons, the nerves 


_ neceſſary to perform all the motions of the legs, 


the wings, and every other part. I have already 
mentioned this in the larger animals; but to con- 
ſider that all theſe things concur in minute ani- 
mals, eren in the ſmalleſt mite, yea, the animal- 
ſight; to conſider, I ſay, that thoſe minuteſt ani. 
mals have all the joints, bones, muſcles, tendons, 
and nerves neceſſary to that briſk and ſwift motion 
that many of them haye, is ſo ſtupendous a piece 
of curious art (1, as enen manifeſteth the power 

| and 


uſe, no doubt, of theſe poiſer and ſecondary leſſer wings is to 


| poiſe the body, and to obviate all the vacillations thereof in 


flight, ſerving to the inſect, as the b. pole, laden at the ends 


with lead, doth the rope Aanter. 


(4) As all the parts of animals are moved by the help of 
theſe, ſo there is no doubt but the minuteſt animals have ſuch 
like parts. But the muſcles and tendons of ſome of the larger 


_ inſets, and ſome of the * too, may be NG with a micro- 


ſcope. 


1) The nb tte, and inimitable a e obſervable 


in thoſe leſſer animals, in which our beſt microſcopes diſcover 


no botch, no rude ill made work, (contrary to what is in all 


artificial works of man, ) do they not far more deſerve our ad- 


miration than thoſe celebrated pieces of human art? Such as 
the cup made of a pepper - corn, by ¶Qſ wald Nerlinger, that held 
1200 ivory cups, all gilt on the edges, and having each of 
them à foot, and yet affording room for 400 more, in the 
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and wiſdom of the infinite Deviſer of thoſe” ini- 
mitable artifices. But having named thoſe' minute 
animals, why ſhould I mention. only any one part 
of their bodies, when we have, in that little com- 


paſs, a whole and complete body, as exquiſitely 
formed, and (as far as our ſcrutiny can poflibly 
FAO, as e adorned as ths 8 animal 7 

| + Let 


bfu. Gern . 1. 1. Addend, ad Ol. 13, Such ao 1 was Phaiton 
in a ring, which Galen thus reflects upon when he ſpeaks of the 
art and wiſdom of the maker of animals, particularly ſuch, as 
are ſmall, Quant, faith he, 2m minus fuerit, tanto majorem 
admirationem tibi excitabit ; quod declarant opifices cam in 'corporibus 
parvis aliguid inſculpant : cufus generis eff quod nußer quidam in 
annulo Phattonta quatuor equis invegum ſculgſit. Omnes enim equi 
ſrenum, os, & dentes anteriores habebant, xc For the ſmaller 
the body the greater admiration will its ſtructure excite juſt 
nas the elaborate work of an artiſt upon the minuteſt ſubſtanee z 
as for example that of the ſculptor, who cut for a ring the 
figure of Phaeton drawn by four horſes; in which one might 
obſerve tlie bridle, the mouth, and the fore· tecth of each of 
the horſes,” And then having taken notice, that the legs 
were no bigger than thoſe of a gnat, he ſhews that their make 
did not come up to thofe of the gnat z as alſo, faith he, Myjor 
adhuc alia quedam efſe videtur artis Jus, qui pulicem comdidit, vis 
atque ſupientia, quod, Sc. Cim igitur ars tanta in tam abjeis 
animalibus appareat —quantam ejus vim ac ſapientam in preſtanti- 
oribus inefſe putabimus . How much greater muft have been 
the power and wiſdom of Him who formed 'a flea — And if 
ſuch attributes are ſo clearly perceptible in the formation of 
the vileſt and moſt inſignificant inſets, how much more are 
they apparent in the ſlructure of the nobler animals? Galen. 
de UF. Part. |. * e. 1. fin. 


— — 0 
Fg. The organ of ſound in the graſbopper i is an b 
at once ſo complicated and ſo curiouſly adapted to its purpoſe, 
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Let us conſider, that there we have eyes, a brain, 
2 mouth, a ſtomach, entrails, and every other part 
of an animal body, as well as legs and feet; and 
Ts en 40004 -04; fl n 1911 noted 1 thee 
as to render i it one of the moſt convincing IR of 4 admi. 
rable deſign, which is equally conſpicuous in the ſtructure of 
the moſt minute as well as of the largeſt animals. The 
- graſhopper,” ſays Mr. Bonnet, © is a kind of ventriloquous 
creature ; the organ of his voice is ſituated i in the belly. The 
male ol ſings; the female is mute, and it is probable the 
muſic of the male is not diſpleaſing to her. On the belly 
of the male are two ſcaly plates nearly circular, which being 
lifted up we are immediately ſtruck with the apparatus they 
unfold, and cannot but acknowledge that there is a determi- 
nate end in the formation of them, analogous, to that we ſo 
| clearly diſcover in a larynx or glottis, We at firſt perceive a 
t cavity divided into two lodges. by a triangular piece, 
at the bottom of which is a kind of tranſparent mirror through 
which one may diſcern the interior parts of the animal. Be- 
fides theſe lodges there are. two little intrenchments in the 
great cavity, which are lined with a very elaſtie membrane re- 
gularly furrowed and deſtined to perform the functions of the 
tympanum. If a feather be drawn over the ſkin of theſe 
tympana, the graſhopper will be made to ſing ; and the ſame 
will happen in a graſhopper that has been long dead, as well 
as in a living one, The furrows, or regular folds of the 
elaſtic membrane, aro ſo many little ſonorous inſtruments which 
have each their peculiar ſound. The air being agitated or 
modified by theſe inſtruments, afterwards reſounds in the lodges, 
where it is likewiſe modified by the different parts contained 
in them in like manner as it is modiſied by the cavities of the 
mouth and noſe. Two great muſcles, formed by the union 
of 3 2 prodigious number of ſtraight fibres are deſtined to put 
in motion the ſonorous furrows, wang is A immediate cauſe 
of that ſound ſo harſh to our ears. Bonnet, Contemplation de 
la Nature, part 10. ch, 38, | _ 
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that all thoſe parts have each of them their ne- 
ceſſary apparatus of nerves, of various muſcles, 
and every other part that other inſets have“; and 


that all is covered and guarded with a well-made 
tegument, beſet with briſtles, adorned with neat ' 


imbrications, and many other devices. And laſtly, 
let us conſider in how little compaſs all art and 
curiofity may lie, even in a body many times leſs 
than a fall grain of ſand (m), ſo that the leaſt 
drop of water can contain many of them, and af- 

| | ford 


(m) It will, in ſome meaſure, appear how ts mi- 
nute ſome microſcopical animaleules are by what follows in 
the next note (n). But becauſe more particular examples would 
be endleſs, I ſhall refer to the obſervations of Mr. Leuwenhoerk 
and others in the Philoſ. Tranſ. and elſewhere. „e 


* Mr. Lyonet, who has written a treatiſe on one ſingle 
inſect, the coſſus caterpillar which lives on the leaves of the willow, 
a work celebrated by Mr. Bonnet in the higheſt terms of pa- 
negyric, has ſhewn from the anatomy of that minute animal, 
that its ſtructure and organization is almoſt as complicated as 


that of the human body. He has found it neceſſary to em- 


ploy twenty figures to explain the organization of the head, 
which contains 228 different muſcles. There are 1647 muſcles 
in the body, and 2066 in the inteſtinal tube, making in all 
40,141 muſcles. There are 94 principal nerves which divide 
into innumerable ramifications. At figure 1, Plate H, may 
be ſeen a delineation of the nerves of the head, as obſerved 
from the under part ; but excepting in two or three nerves, 
which may be eaſily diſtinguiſhed, one only of each pair is 
drawn, to avoid confuſion. The tracheal artery of this cater- 
pillar, as traced by Mr, Lyonet, divides itſelf into 1326 dif- 
ferent branches, | Eprrox. 
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ford them alſo ſufficient room to dance and friſk 


about in (u). 

Having ſurveyed as many of the parts of inſeQs 
as I care to take notice of, I ſhall-in the next place 
ſay ſomewhat of their ſtate and circumſtances of 
life, ' And here I ſhall take notice only of two 


things, which have been only hinted at before, 


but will deſerve more particular conſideration here 


as being adds of a wonderful inſtin&; namely, their 


ſecurity of themſelves againſt winter, and their 
ſpecial care of preſerving their ſpecies. 


(a) It is almoſt impoſſible, by noka of their 1 mo- 
tion, and changing places, to count the number of the an- 
malcules in only a drop of the green ſcum upon water; but 
I gueſs I have ſometimes ſeen not fewer than 100 Finz 
about in a drop no bigger than a pin's head. But in ſuch a 
drop of pepper-water a far greater number, theſe being much 
Jeſs than thoſe. 


rout 


\ 


Pig. 1. Extubity the nerves of” the head of the (/#us Curpillar that feeds ons ö 


the leaves of the Willow, as 
only of each pair is delineated . | | 15 
Pi.2.Shews the wing o earwis magnified about four tines. 
Fg.3.4.5.Dizpoettion of the cage in me pawn Of m. 

Pg. 6.7. & The Gnat m the vermucidar ya. | 

Jig 9.10.1. The Mefhaniom of the Tanes of the rathers of birds. 

Hg 12 Part of the inner car of birds 
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CHAP. V. 
The Sagarity of Inſefts to ſecure en againſt 


Winter. 


T is an extraordinary act of inſtinct and ſagacity, 

obſervable in the generality of the inſeQ-tribe, 
that they all take care to ſecure themſelves, and: 
provide againſt the neceſſities of winter. That 
when the diſtreſſes of cold and wet force them 
they ſhould retire to warm and dry places of 
ſafety, is not ſtrange ; but it is a prodigious act of 


the infinite Conſervator's care to enable ſome to | 


live in a different kind of inſect- ſtate; others to 
live, as without action, ſo without food; and others 
that act and eat to lay up in ſummer ſufficient pro- 
yiſions againſt the approaching winter. Some, I 
fay, live in a different ſtate, for having ſufficiently 
fed, nouriſhed, and bred up themſelves to the 
perfection of their ver micular, nympha: Nate, in the 
ſummer months, they then retire to places of 
ſafety, and there throw off their nympba, and put 
on their aurelia or chry/alis-ftate for all the winter, 
in which there are no occafions for food“. This 
— Fe 


A theory of the metamorphoſes of inſets has been ſug- 
geſted by Mr. Bonnet. An inſeQ,” ſays he, © that muſt 
mouk five times before it is inveſted with the form of a chry- 
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is the conſtant method of many families of the 
inſect· tribe (a). 
But 


(a) It would be endleſs to enter into particulars 12. be⸗ 
cauſe all the papilionaceous, fleſh," and ichneumon-fly tribes, and 
all others that undergo the nympha and aurelia ſtate between 
that of the egg and mature ſtate, (which are very numerous,) 
appertain to this note. For a ſample therefore only I ſhall 
take what ſome may think a mean one, but if confidered de- 
ſerves our admiration, and that is the ſagacity of the ,t 
butterfly caterpillar, which having fed itſelf its due time then 
retires to places of ſecurity. I have ſeen great trains of them 
Creeping up the walls and poſts of the next houſes, where, 
with the help of ſome cobweb-like filaments, they hang them- 
ſelves to the cielings, and other commodious places, and then 
become aurelia; in which ſtate and places they hang ſecure 
from wet and cold till the ſpring and warmer months, when 

they are tranſmuted into butter· flies. See Plate I. fig, 1, 2,3, 4,5. 

falis, is a compound of five organiſed bodies incloſed within each 
other, and nouriſhed by common viſcera placed in the centre. 
As the bud of a tree is to the inviſible buds it incloſes, ſo is 
the exterior part of a caterpillar, newly hatched, to the inte- 
rior bodies it conceals in its boſom. Four of theſe bodies have 
the ſame eſſential ſtructure, and this ſtruQure is that which is 
peculiar to the inſe& in the ſtate of a caterpillar. The fifth 
body, which is very different, is that of the chry The 
reſpective ſtate of their bodies is in proportion to diſ 
tance from the centre of the animal. Thoſe that are fartheſt 
off have more conſiſtence, and unfold themſelves ſooneſt 
When the exterior body has attained its full growth, the inte- 

rior, which immediately follows, is by that time conſiderably 
unfolded. It ſoon finds itſelf lodged in two narrow a compaſs. 
It firetches on all ſides the ſheaths that encompaſs it. The 


veſſels which convey the nouriſhment to theſe coverings being 
broken 
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But there are others, and ſome of them in their 
moſt perfect ſtate too, that are able to ſubſiſt in a 
| kind 


broken or ſtifled by this violent diſtenſion ceaſe to act. The 
ſkin wrinkles and dries up. At length it opens, and the inſe& 
appears cloathed with a new ſkin and new organs. A. faſt of 
a day or two precedes each moulting. It is probably acca- 
ſioned by the violent ſtate in which all the organs then are. 
Perhaps it might be alſo neceſſary in order to promote the 
ſucceſs of the operations, and prevent obſtructions, ſettlings, 
Kc. Be this as it may, the inſect is always very weak after 
every moulting. All its organs are yet affected by the ſtate 
they were in under the covering they are juſt diſengaged from. 
The ſcaly parts, as the head and legs, are almoſt entirely mem- 
branous, and are all imbued with a liquor that inſinuates itſelf 
betwixt the two ſkins, and facilitates their ſeparation, But 
this moiſture evaporates by degrees; all the parts acquire a 
conſiſtenee, and the inſect is in a condition to act. When we 
have once conceived that all the exterior parts of the ſame 
- kind are jointed into each other, or laid one on another, the 
production of new organs has nothing embarraſſing in it ; and 
with regard to this there ſhould not be any eſſential difference 
betwixt the five moultings we have ſuppoſed to precede the 
transformation. Nothing more is requiſite in all that, but a 
ſimple developement. But it is not the ſame with reſpect to the 
changes that happen in the viſcgra before, during, and after 
the metamorphoſis. Here we are conſtrained to conjecture in 
the dark. . It does not appear that the inſect changes its 
viſcera as it does its ſkin. Thoſe which exiſted in the cater- 


pillar exiſt likewiſe in the chryſalis ; but they are modihed, 
and it is the nature of theſe modifications, and the manner by 
which they are perfo hat we are deſirous of penetrating, 
but which elude our reſearches. A little before the metamor- 
phoſis the caterpillar voids the membrane that lines the inſide 
of the inteſtinal bag. This bowel, which has hitherto di- 


7 | geſted 
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kind of torpitude, or ſleeping-ſtate, without any 


food at all; by reaſon as there is no action, ſo no 


waſte of body, no expence of ſpirits, and there- 
fore no need of food (). 
| But 


(J) I ſhall not name any of the particular ſpecies of inſects which 


live in this ſtate, becauſe they are very numerous, but only re- 


mark two things obſervable in their ſagacity in this matter ; 
1. That they are not driven by ſtreſs of weather to their re- 
tirement, but ſeem as naturally to betake themſelves thereto, 
as other animals do to reſt and fleep. For before the approach 
of cold weather, towards the end of ſummer, we may ſee ſome 


kinds of them ns together in great numbers, within 
doors, (as ſwallows do a little before they leave us,) as if they 


were making ready for their winter's reſt. 2. That every ſpe- 
cies betakes itſelf to a proper convenient receptacle; ſome 
under the waters to the bottoms of ponds; ſome under the 
earth below the froſts; ; ſome-under timber, ſtone, &, lying on 
the ground; ſome into hollow trees, or under the bark, or 


in the wood; ſame into warm and dry places; and ſome into 


dry alone. 
Lt 


geſted only pretty groſs food, muſt hereafter digeſt that which 
is extremely delicate. The. blood which circulates in the ca- 
terpillar from the hind part towards the head, circulates a con- 
trary way after transformation, New trachez are likewiſe 
ſubſtituted in room of the old ones, and divers organs which 


were uſeleſs to the inſect while it lived under the form of a cater- 


Pillar, but which are neceſſary to it under its new ſtate, begia 
now to develope themſelves. Nature, while theſe operations 


are performing, cauſes the inſe& to fall into a deep ſleep, 


during which ſhe carries on her work uninterrupted by the 
animal functions. The corpus craſſum, which is a delicate ſub- 
ſtance prepared long before, ſeems to be the principal found- 


ation of the nouriſhment ſhe diſtributes into all the parts in 


arder 
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But for others that move and act, and need 
food, it is a prodigious inſtinct and foreſight the 


Creator hath imprinted on them to lay up ſuffi- 
55 food in ſummer for the winter's (e) neceſſities 


(c) There are not : many kinds that thus 0 their fogd 
beforehand. 'The moſt remarkable are the ant and the bee ; 
concerning the firſt of which Origen ' hath this remark, vis. 
De ſolertid formicarum, venture hyemi mature proſpicientium, fibique 
invicem ſub onere feſſit ſuccurrentium ; quodque fruges arroſas con- 
dunt, ne rurſus enoſcantury fed Per annum alimento fint, non ralio- 
cinationem formicarum in causd debemus credere, ſed almam mairem 
Naturam bruta quoque fic ornantem, ut ctiam minimit addat ſua 
guædam ingenia.—** With reſpe& to the foreſight of ants, who 
make timely proviſion againſt the winter, and aſſiſt each other 
when wearied with their burdens,” as alſo their practiee of 
ſtoring up for their food through the year grain which they 
have gnawed to prevent its vegetation ; all theſe things do not 
argue a reaſoning faculty in the inſe&, but evince the wiſdom 
and bounty of the Author of Nature in furniſhing even the mi- 
nuteſt beings with appropriate and uſeful inſtincts. —Orig. cont. 
Celſ. I. 4. 

But as for waſps, hornets, e and other wild beer, 
veſpe ichneumons, and divers others that carry in materials for 
neſts and food; this is only for the ſervice of their generation, 
for hatching their eggs and nouriſhing their young, not for 
ſupplies in winter, for they all forſake their neſts towards 


winter, and retire to other quarters, living (I conceive) with- 
out food all that time. 


order to bring them to perfe&tion, The evaporation of the 
aqueous humours makes way for the elements of the fibres to 
approach each other and unite more cloſely. From thence pro- 
ceeds an augmentation of the conſiſtence of all the organs. 


The 


* 
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and occaſions. And it is very pretty to ſee with 
what unwearied diligence all hands are at work 
ſor that purpoſe all the warmer months. Of this 
the holy Scripture itſelf gives us an inſtance in 
the ant, calling that little animal exceeding wiſe, 
Prov. xxx. 24. And the reaſon is, ver. 25. The 
ants are a people not ſtrong, yet they prepare their 
meat in the ſummer. And therefore Solomon ſends 
the ſluggard to this little contemptible creature to 
learn wiſdom, foreſight, care, and diligence, Prov, 
vi. 6, 7, 8. Go to the ant thou /luggard, conſider 
" ber ways, and be wiſe; which having no guide, 

overſeer, or ruler, provideth her meat in the ſummer, 
and gathereth her food in the harve/t. 

To this Scriptural example give me leave to 
anticipate and ſubjoin an obſervation of the far- 
ther great wiſdom of this little creature, and that 
is, their unparalleled gro, their tenderneſs, ſa- 


The little wounds which the rupture of ſeveral veſſels has oc- 
cafioned in divers parts of the infide conſolidate inſenſibly. 
Thoſe parts which had been put into a violent exerciſe, or 
whoſe forms and proportions had been modified to a certain 
degree, conform themſelves gradually to theſe changes. The 
liquors which are obliged to paſs through new channels take 
their directions by degrees. Laſtly, the veſſels which were 
proper to the caterpillar, ſome of which occupied a conſider- 
able place within it, are effaced or converted into a liquid ſedi- 
ment, which the butterfly voids after having laid aſide the 
ſheath of the men de la Nature, part 9. 
ch. 12. Eviror. 


gacity, 
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gacity, and diligence about their young (4). It is 
ne mim 
: * v 


a). dh a vulgd 8 incred 
bil ;ropyn & curd i formice educant, ſummamgue dant eperam, ne wel 
tantillum, guod Pectet eorum vermiculorum educationem atque nutri- 
tionem, omittant : quem in finem- fere ſemper eoſdem' ore cireumpor- 
| tant ſecum, n+ alla cos ladat injuria. In muſeo meo nonnullas iftivs 
generis formicus, vitro terrd repleto, contlaſas cum vermiculis ifs 
adſervabam: thi non fine jucunditate ſpetabam, quo terra fieret in 
ſuperficie ficcior, eo profundins formicas cum fetibus ſuis prorepere : 
cim vers aquam adfunderem, wiſu mirificum erat, quanto affetiu, 
quantd ſolcitudint, quanta crocyi omnem in feta Kuan operam, 
ut fatus ficciore & tuto loco reponerent. Sæpiùs vidi, cam aliquot die- 
bus aqud caruiſſent, atque cum-affuſo tantillo aque terram illam hu- 
mectarem, e veftigio d formicis fats ſuos eo loci fuiſſe allatna, gude 
ibi diſlindè conſpiciebam moveri argue ſugere humorem. Multaties 
fui conatus, ut cos vermiculos ipſe educarem, at ſemper conatum ſe- 
© Thoſe little worms, commonly called their eggs, the ants 
tend with | incredible affection and care; anxious to omit 
nothing that may conduce to their proper rearing and nutrition; 
and to that end they moſt commonly carry them about. in their 
mouths to prevent their meeting with any injury. I have pre- 
ſerved in my muſeum ſeveral of this ſpecies of ants in a glaſs 
filled with earth, and kept them, together with thoſe little 
worms. And [ have beheld them with much pleaſure, when the 
earth became too dry towards the ſurface, creep lower down 
with their young. But when I poured a little water into the 
glaſs, it was wonderful to obſerve with what affection, anxiety, 
and parental ſolicitude they bent all their endeayours to remove 
their young to a drier and ſafer ſituation, I have often re- 
marked, that after they had wanted water for ſome days, and, 
I poured in a little to moiſten the earth, immediately the ants 


vol. 11. * brought 
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what affection and care they carry about their 


young in their mouths, how they expoſe them. 


ſelves to the greateſt dangers rather than leave 
their young expoſed or forſaken ; how they re. 
move them from place to place in their little hills, 


ſometimes to this part, ſometimes to that, for the 


benefit of convenient warmth and proper moiſture ; 
and then again withdraw, and guard them againſt 
rain and cold. Now that this great wiſdom which 
the Scriptures attribute unto and is diſcernible in 
this little animal, is owing only to the inſtinct or 
infuſions of the great Confornacs of the world, is 

__ evident, 


brought their young towards the place; and I ſaw them diſ- 
tinctly moving about and ſucking up the moiſture. I have fre- 


quently attempted to rear theſe little worms myſelf, but the 


attempt never ſucceeded ; nor could I ever hatch or bring out 
thoſe nymphs of the ant by any artificial proceſs without the 
ants themſelves, though they otherwiſe were in no want of 
aliment.”— 7. Swammerd. Epilog. ad Hi if. Inſea. p. 153- 

Sir Edward King, who was very curious in examining the 

eration of ants, obſerves their great care and diligence : 
1. About their ſperm, or true eggs, which is a fine white ſub- 
ſtance like ſugar, which they diligently gather together into a 
heap when ſcattered, and on which they lie in multitudes (1 


- ſuppoſe by way of incubation). 2. I have obſerved, faith he, 


in ſummer, that in the morning they bring up thoſe of their 
young (called ant-eggs) towards the top of the bank; ſo that 
you may from ten in the morning until five or fix in the after- 
noon. find them near the top, for the moſt part on the ſouth- 
ſide the bank. But towards ſeven 6r eight at night, if it be 
cool, or likely to rain, you may dig a foot deep before you 
can find them. Philo. Tranſ. No. 23, or _ TR 


2. vol. ii. p. 7 and 9. 
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evident, becauſe either this wiſdom, thought, and 
forecaſt is an act of the animal itſelf, or of ſome. 

other being that hath. wiſdom. But the animal 
being irrational, it is impoſſible it can be its own 
act, but muſt be derived or received from ſome 
wiſe being. And who? what can that be but the 
infinite Lord,  Conſervito, ane Werner bog all 
the world? 11,36 9182 bro 
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HA VI. 
Of the Care of cas au thir Trung 


HE other 4 inſtinẽt I am to treat gf, is 
the peculiar art and care of the inſect- tribe 
about the preſervation of their ſpecies. Here 1 
might ſpeak of many things, but I have occaſion- 
ally mentioned divers of them before under ſome 
or other of the general heads, and therefore ſhall fix 
only upon two things relating to their ſpecial art 
and care about the production (a) of their young, 
which have not been ſo particularly ſpoken to as 
they deſerve. 

One thing is their Bagel providence for their 
young, in making or finding out ſuch proper 
receptacles and places for their eggs and ſeed, as 
that they may receive the advantage of a cafficient 
incubation, and that the young, when produced, 
may have the benefit of proper and ſufficient food 
for their nurture and education till they are able 
to ſhift for themſelves. It is admirable to ſee with 
what diligence and care the ſeveral ſpecies of in- 


(a) The doctrine of equivocal generation is at this day ſo 
ſufficiently exploded by all learned philoſophers, that I ſhall not 
enter into the diſpute, but take it for granted, that all animals 
ſpring from other parent animals. If the reader hath any 
doubt about it, I refer him to Seigneur Redi de Gen. Inſect. and 
Mr. Ray's Wiſdom of God, &c. p. 344. See alſo before, book iv. 


chap. 15. note (a). 
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ſets lay up their eggs *, or ſperm, in their ſe- 
veral proper places, not all in the waters, in 


wood, or on vegetables; but thoſe whoſe ſubſiſt- 
ence is in the waters (6), in the water; thoſe to 


whom fleſh i is a proper food, in fleſh (c); thoſe to 


whom 


() It would be endleſs to ſpecify the various ſpecies of in- 
ſects, that have their generation in the waters. And therefore 
I ſhall only obſerve of them, 1. That their eggs are always laid 


up with great care, and in good order; and alſo, 2. Where 
proper and ſufficient food is. 3. That in their nympha ſtate in 


the waters, they have parts proper for food and motion; and in 


many, or moſt of them, very different from what they have in 
their mature ſtate, a manifeſt argument of the Creator's wiſdom | 


and providence. For an inſtance, ſee note (r). 

(c) As Seigneur Redi was one of the firſt that made it his buſi · 
neſs to diſcard anomalous generation, ſo he tried more experi» 
ments relating to the vermination of ſerpents, fleſh, fiſh, putri« 
fied vegetables, and in ſhort, whatever was commonly known to- 
be the nurſery of maggots ; more, I ſay, probably, than any one 
hath, done ſince. And in all his obſervations, he conſtantly 


found the maggots to turn to aureſiæ, and theſe into ien. But 


then, faith he, Dubitare cept, utrim omne hoc vermium in carne 


genus, ex ſolo muſcarum ſemine, an ex ſus putrefaBtir carnibus ori- 


tur, tantoque magis confirmabar in hoc mes dubio, quanto in omnibus 
generationibus—ſepits videram, in carnibus, antequam verminare in - 
ciperent, reſediſſe ejuſdem ſpeciei muſcar, cujus propago poftea naſeeba- 
tur.—“ I began to doubt whether all thoſe kind of worms in 
fleſh were produced from the ova of flies, or from the putrid 
fleſh itſelf—but I often obſerved that on fleſh, before it began 


The wolf-ſpider carries its eggs on its back in a little bag 
formed of its filk ; it cannot be ſeparated from them but by. _ 


violence, and exhibits the ſtrangeſt ſigns of uneaſineſs when de- 

prived of them; a circumſtance the more remarkable, as theſe 

animals are diſtinguiſhed by their ferocity, * a favage appe · 

tite of deſtroying each other. : ** 
x 3 
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whom the fruits (4) or leaves of vegetables are 
food, are accordingly repoſited, ſome in this fruit, 
2 ſome 


to exHibit thoſe worms or maggots, flies had ſettled, of the 
ſame ſpecies with thoſe of which the maggots were the brood.” 
Upon this he tells us, he put fiſh, fleſh, Ec. into pots, which he 
covered cloſe from the flies with paper, and afterwards (for the 
free air-ſake) with lawn, whilſt other pots were left open, with 
ſuch like fleſh, &c. in them; that the flies were very eager to 
get into the covered pots; and that they produced not one 
maggot, when the open vnes had many. Fr. Redi de Gener. Inſedl. 
Among the inſects that come from the maggots he mentions, 
he names culices, Now from the moſt critical obſervations I 
have made, I never obſerved any ſort of gnat to come from pu- 
trified fleſh, vegetables, or any other thing he taxeth them with. 
So that either he means by culex ſome fly that we call not by 
the name of gnat ; or elſe their gnats in Italy vary in their ge- 
neration from ours in England. For amang abave thirty, near 
forty, diſtin ſpecies of gnats that I have obſerved about the 
place where I live, I never found any to lay their eggs in fleſh, 
fiſh, Ac. but the largeſt ſort, called by Aldrovang, culices maximi, 
by Swammerdam, tipule terrefires, lay their eggs in meadows, (Fc. 
under the graſs; one of the larger middle ſort, in dead beer, 
yeaſt, Ho. lying on the tops, or in the leaks of beer-barrels, He. 
and all the reſt (as far as ever I have obſerved) lay and hatch in 
the waters, as in note (r). | | 
The generation of the ſecond of theſe being akin to ſome 
the faregoing inſtances, and a little out of the way, may deſerve 
a place here. This gnat lays its eggs commonly in dead beer, 
Ce. as I ſaid, and probably in vinegar, and other ſuch liquors, 
Some time after which, the maggots are ſo numerous, that the 
whole liquor ſtirreth as if it was alive; being full of maggots, 
fome larger, ſome ſmaller : the larger are the offspring of our 
gnat ; the ſmaller, of a ſmall dark-coloured fly, tending to red- 
diſh; frequent in cellars, and ſuch obſcure places. All theſe 


' maggots turn to aurelia, the larger of which, of a tan-colour, 
turn to our nat. This nat is of the unarmed kind, having no 


ſpear in its mouth, Its head is larger than of the common gnats, 
| a longer 
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ſome on this tree (e), ſome on that plant (J), ſome 
on another, and another; but conſtantly the fame 
family 


a longer neck, ſhort-jointed antenne, ſpotted wings, reaching 
beyond its ſlender alvus; it is throughout of a brown colour, 
tending to red, eſpecially in the female : the chief difference be- 
tween the male and female is, (as in other gnats,. yea, moſt in- 
ſects,) the male is leſs than the female, and hath a flenderer belly, 
and its podex not ſo ſharp as the female's is. 
4) The inſects that infeſt fruits, are either of the ichneumon« 
fly kind, or fhalene. Plumbs, peaſe, nuts, Cc. produce ſome 
or other ichneumon-fly. That generated in the plumb is black, of 
a middle ſize, its body near three-tenths of an inch long, its tail 
not much leſs, conſiſting of three briſtles, wherewith it conveys 
its eggs into fruits: its antennæ, or horns, long, lender, re- 
curved ; its belly longiſh, tapering, ſmall towards the thorax ; 
legs reddiſh ; wings membranaceous, thin and tranſparent, in 
number four, which is one characteriſtic of the ichneumon-fly. 
The peaſe ichneumon fly, is very ſmall, wings large, reaching 
beyond the fodex ; antenne long, alous ſhort, ſhaped like an 
heart, with the point towards the anus; it walketh and flieth 
| ſlowly. No tail appears, as in the former; but they have one 
lieth hidden under the belly, which they can at pleaſure bend 
back to pierce pcaſe when they are young and tender, and other 
things alſo, as I have reaſon to ſuſpect, having met with this 
(as indeed the former two) in divers v es. | 
Pears and apples I could never diſcover any thing to breed in, 
but only the leſſer phalene, about four-tenths of an inch long, 
- whitiſh underneath; greyiſh-brown above (dappled with brown 
ſpots, inclining to a dirty red) all but about a third part at the 
end of the wings, which is not grey, but brown, elegantly ſtriped 
with wavy lines, of a gold colour, as if gilt ; its head is ſmall, 
with a tuft of whitiſh-brown in the forchead ; antenne ſmooth, 
moderately long. The aurelia of this moth is ſmall, of a yel- 
lowiſh brown. I know not what time they require for their ge- 
neration out of boxes; but thoſe I laid up in Ar did not 
become moths before June following. 
(e) There are many of the phalene and ichneumon-fly tribes 


that have their generation on the leaves or other parts of trees 
x 4 and 
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family on the ſame tree or plant, the moſt agreeable 
to that family. And as for others that require a 
conſtant and greater degree of warmth, they are 
accordingly provided by the parent animal with 
ſome r in or about the body of other animals *, 

ſome 


and ſhrubs, too many to be here reckoned up, The oat hath 
many very beautiful phalene, bred in its convolved leaves, white, 
green, yellow, brown, ſpotted prettily, and neatly dappled, and 
many more beſides; and its buds afford a place for cafes, and 
balls of various ſorts, as ſhall be ſhewn hereafter ; its leaves ex - 
| panded, miniſter to the germination of globular, and other ſphæ- 
roidal balls, and flat thece, ſome like hats, ſome like buttons ex - 
cavated in the middle; and divers others ſuch like repoſito- 
- ries, all belonging to the {chneumon-fly kind. And not only the 
oak, but the maple alſo, the white-thorn, the briar, privet, and in- 
deed almoſt every tree and ſhrub, 

(//) And as trees and ſhrubs, fo plants have their peculiar in- 
fecta. The white butterfly lays its voracious offspring on cab- 
dage- leaves; a, very beautiful reddiſh ocellated one, its no leſs 
voracious black offspring of an horrid aſpe&, on the leaves of 
nettles; as alſo doth a very beautiful, ſmall, greeniſh ichneumon- 

in caſes on the leaves of the ſame plant: and to name no 
more (becauſe it would be endleſs) the beautiful ragaort-moth, 
. whoſe upper wings are brown, elegantly ſpotted with red, and 
under wings edged with brown; theſe, I ſay, provide for their 
golden ringed eruce upon the rag- wort plant. 

CC  ———_—_—— 

The following ſingular fact is taken from Mr. Adams's 
Microſcopical Eſſays, a work of very great merit, and well de- 
ſerving the attention of the curious, He relates it as the ob- 
ſervation of an ingenious naturaliſt, 4 As I was obſerving one 
day ſome caterpillars which were feeding voluptuouſly on a cab- 
bage leaf, my attention was attracted towards a part of the 


plant, about which a little fly was buzzing on its wing, as if de- 
| liberating where to ſettle ; 1 . to ſee the herd of 


* 


IL Ine Eruca, or maggot which feds on the leaves of the Plum-wree & hawthorn . 
2 The chrysalis or aurelia of the game insect. . The ume ami’ on a haw- 
thorn branott. 4. The white butterfly produced from that chryvalts. 3.4 butterfly 
emergingifom/ its chnysalis . 6. Part of a butterflys wing alen, the arr - 
-angement of its fathers. p Various fathers or ditrent butterth wings. 

8 The Mole-ericket, or Gryllotalpa. | 
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ſome in the feathers of birds (g); ſome in the hair 
of beaſts (); ſome in the very ſcales of fiſhes (i); 

| ſome 


(g) Many, if not moſt ſorts of birds, are infeſted with a di- 
ſtin& kind of Hee, very different from one another in ſhape, ſize, 
Se. For figures and deſcriptions of them, I ſhall refer to 
Seigneur Radi of Inſefs. See alſo Moufet, I. 2. c. 23. Theſe 
lice lay their nits among the feathers of the reſpective birds, 
where they are hatched and nouriſhed; and as Arifotle ſaith, 
would deſtroy the birds, particularly pheaſants, if they did not 
duſt their feathers. Loco infr. cital. 


(% And as birds, ſo the ſeveral ſorts of beaſts have their pe- 5 


culiar ſorts of lice; all diſtinct from the two ſorts infeſting man: 
only the aſs, they ſay, is free, becauſe our Saviour rode upon one, 
as ſome think; but I preſume it is rather according to Pliny's 
remark, I. 11. c. 33. or Arift. Hiſt. Animal. I. 3. e. 31. 
who ſaith, Puibus pilus eft, non carent codem [pediculo] excepto 
 aſino, qui non pediculo tantim, verùm etiam redivio immunis eff, 
„ Thoſe animals which have hair, have all lice, except the 

Fay aſs, 


C—____—_ 


caterpillars, ereatures of twenty times its ſize, endeavouring ig 
an uncouth manner, by various contorſions of the body, to get 
out of its way, and more ſo whenever the fly poiſed on the 
wing, as if going to drop : at length the creature made its 
choice and ſeated itſelf on the back of one of the largeſt and 
faireſt of the cluſter ; it was in vain the unhappy reptile endea- 

voured to diſlodge the enemy. Its anguiſh now ſeemed into- 
lerable, and I ſoon found it was in conſequence of the wounds or 
ſtrokes given by the fly. At every wound the poor caterpillar 
wreathed and twiſted its whole frame, endeavouring to diſengage 
itſelf by ſhaking off the enemy, ſometimes aiming its mouth 
towards the place, but it was all in vain; its little but cruel tor- 
mentor kept its place. When it had inflicted 30 or 40 of theſe 
wounds, it took its flight with a viſible triumph: in each of 
theſe wounds the little fly had depoſited an egg. I took the 
caterpillar home with me to obſerve the progreſs of the eggs 
which were thus placed in its body, taking care to give it a freſh 


ſupply 


0 
| 
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ſome in the noſe (4); ſome in the fleſh (J); yea, 
ſome in the very bowels (m); and inmoſt receſſes 
of 


aſs, who is not only free from them, but likewiſe from the 
tick.” — And a little before, ſpeaking of thoſe in men, he 
ſhews what conſtitutions are moſt ſubje& to them, and in- 
ſtanceth in Aleman the poet, and Pherecydes Syrius that died of 
the pthirigſis, or louſy diſeaſe. For which foul diſtemper, if 
medicines are deſired, Moufet de Inſet, p. 262. may be con- 
ſulted. Who in the ſame page hath this obſervation, Animad- 


verterunt noftrates———ubi Aſores inſulas a tergo reliquerint, pediculos 


tonfeſtim omnes tabeſcere 5 atque ubi eas reviſcrint, iterum innumeros 


alios ſubito oriri.— Our countrymen have - obſerved that on 
leaving the iſlands of the Azores, all the lice with which they 
were infeſted ſuddenly died; but immediately on returning to 
thoſe iſlands, they had them in great numbers.” Which ob- 


| ſervation is confirmed by Dr. Stubs, Vide Lowth. Abridg. 


vol. 3. p. 558. And many ſeamen have told me the ſame. 

(i) Fiſhes, one would think, ſhould be free from lice, by 
reaſon they live in the waters, and are perpetually moying in, 
and bruſhing through them; but yet they have their ſorts too. 


— — 


ſupply of leaves from time to time. It recovered to all appear · 


ance from the wounds it had received; and from that time, for 
the ſpace of four or ſive days, ſeemed to live comfortably, feeding 
voraciouſſy. The eggs were all hatched into ſmall oblong vo- 
racious worms, which fed from the moment of their appearance 


on the fleſh of the caterpillar, in whoſe body they were incloſed, 


and ſeemingly without wounding the organs of reſpiration or 
digeſtion ; and when they had arrived at their full growth, they 


eat their way out of the fides of the animal, at the ſame time de- 


ſtroying it. The caterpillar, thus attacked by the larva of the 
ichneumon, never eſcapes; its deſtruction is infallible z but then 
its life is not taken away at once; the larva, while it is feeding 
thereon, knows how to ſpare the parts that are eſſential to its 
life, becauſe its own is at that time tied up in that of the cater- 
pillar,” Nh | | FE pironx. 
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of the bodies of man and other creatures (n): and 
as for others to whom none of theſe methods are 


proper, 


Beſides which, I have frequently found great numbers of 
long lender worms in the ſtomachs, and other parts of fiſh, 
particularly codfiſb, eſpecially ſuch as are poor; which worms 
have worked themſelves deeply into the coats and fleſh, ſo that 
they could not eaſily be gotten out: ſo Ariftotle ſaith of ſome 
fiſhes, Ballero & tilloni lumbricus innaſcitur, qui debilitat, &c. 
chalcis vitio infeftatur diro, ut pediculi ſub branchiis innati quam 
multi interimant.— A ſmall worm grows upon the bleak and 
the tillo, which weakens them; and the herring is ſubje& to a 
fatal diſorder, for many of them are killed by a ſpecies of lice 
which grow under the gills. »_—Hift. An. I. 8. c. 20. 

(4) Of inſects bred in the noſe of animals, thoſe in the noſ- 
trils of ſheep are remarkable, I have myſelf taken out not fewer 
at a time than twenty or thirty rough maggots, lying among the 
lamine of the noſtrils. But I could never hatch any of them, 
and ſo know not what animal they proceed from : but I have no 
great doubt, they are of the ichneumon;fly kind; and not im 
bably of that with a long tail, called rica, whoſe three briſtles 
ſeem very commodious for conveying its eggs into deep places. 

I have alſo ſeen a rough whitiſh maggot, above two inches 
within the inteſtinum redtum of horſes, firmly adhering thereto, 
that the hard dung did not rub off. I never could bring them 
to perfection, but ſuſpeR the fide-fly proceeds from it. 

(J) In the backs of cows, in the ſummer-months, there are 
maggots generated, which in Zfex we call wornils ; which are 
firſt only a ſmall knot in the ſkin ; and I ſuppoſe no other than 
an egg laid there by ſome inſet. By degrees theſe knots grow 
bigger, and contain in them a maggot lying in a purulent mat- 
ter; they grow to be as large as the end of one's finger, and may 
be ſqueezed out at a hole they have always open : they are round 
and rough, and of a dirty white. With my utmoſt endeavour 
and vigilance, I could never diſcover the animal they turn into; 
but as they are ſomewhat like, ſo may be the ſame as * in 
the note before. 


In 
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proper, but make themſelves neſts by perforations 
in the earth, in wood, or combs they build, or 
28 ſuch 


| In Perfia there are very long ſlender worms, bred in the legs, 


and other parts of men's bodies, ſix or feven yards long. 


In Philoſ. Tranſ. Mr. Dent and Mr. Lewis relate divers ex- 
amples of warm taken out of the tongue, gums, noſe, and other 
parts, by a woman at Leicefler, which they were eye-witneſſes of. 
Theſe, and divers others mentioned in the Tran/a&ions, may be 
ſeen together in Mr. Lowthorp”s Abridg. vol. 3. p. 132. 

Narrat mibi vir fide dignus—Caſp. Wendlandt—fe in Polonid, 
puero cuidam ruſtico duorum annorum, vermiculum album è palpebrd 
extraxifſe,—magnitudinis eruce.—Similem fere huic caſum mihi 
{Schulzio] & D. Segero narravit hoc, anno 1676. chirurgus nofler 
Ant. Stailender, qui cuidam puero, ex aure, extraxit vermiculum ta- 
lem, qualis in nubibus avellanis perforatis latitare ſolet, ſed pauls ma- 
jorem, coloris albiſſimi; alteri minores 5 cjuſdem generis ſimiliter ex 
aure e omnes aliquot horas ſupervixerunt—vermiculos adhuc vi ventes 
oculis noſtris vidimus,—* I was told by a perſon to whoſe word I 


give implicit credit, (Caſpar Wendlandt, ) that he had extracted a 
white worm of the bigneſs of a grub, out of the eye-brow 


of a boy of two years old, the ſon of a labourer in Poland. A 
ſimilar fact was told to myſelf and Segerus by our ſurgeon Ant, 
Statlender, namely, that he had extracted from a boy's ear a 
worm ſimilar to thoſe found in rotten filberds, but a little larger, 


and very white; as alſo five others of a ſmaller ſiae likewiſe from 


the car. The worms lived for ſome hours, and we ourſelves ſaw 
them alive.” — Ephem. Germ. tom. 2. Obſ. 24. uli vermiculi icon, 

Many other inſtances may be met with in the ſame volume. 
ON. 147, 148, 154- 

The worms in deer are mentioned often among antient writers. 
Ariſtotle ſaith, Lad, wirre marry ix i T1 xiÞany Nag, 
&c. They [deer] all have live worms in their heads ; bred under 
the tongue, in a cavity near the vertebra, on which the head is placed; 
their fize not leſs than of the largeſt maggots ; they are bred all to- 
gether, in number about twenty, Ariſtot. Hiſt. Animal. J. 2. 
Co 15. f 

To 


8 
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ſuch like ways; tis admirable to ſee with what la- 
bour and care they carry in, and ſeal up ann 


- theſe examples may be added the generation of the n 
mon-fly in the bodies of caterpillars, and other nymphe of inſets. 
In many of which, that I have laid up to be hatched in boxes, 
inſtead of papilios, &c. as I expected, I have found a great num- 
ber of ſmall ichneumon flies, whoſe parent animal had wounded 
thoſe nymphe, and darted its eggs into them, and ſo made them 
the foſter-mother of its young. More particulars of this way of 
generation may be ſeen in the great Mr. Willughby's Obſervations 
in Philgſ. Tranſ. No. 16, But concerning the farther genera- 
tion of this inſect, I haye taken notice of onder pad bo 
other places of theſe notes. 

(in) The animals ordinarily bred in the ſtomach and guts, are 
the three ſorts of worms called /ati, tereter, and aſcarides ; con- 
cerning which, it would be irkſome to ſpeak in particular, and 
therefore I ſhall refer to Moufet, 1. 2. c. 31, 32, 33. Dr. 
Tyſon's Anatomy of them in Mr. Lowthorps Abridg. v. 3. p. 121. 
Selgneur Redi's 08/. and others that have written of them. 

And not only Wormt, but other creatures alſo are ſaid to be 
found in the ſtomach ; inſtances of which are fo innümerahle, 
that I ſhall only ſele& a few related by perſons of the beſt credit; 
and firſt of all, by ſome of out own countrymen. , Dr. Lifer 
(whoſe credit and judgment will hardly be queſtioned) gives an 
account of true caterpillars, vomited up by a boy of nine years 
old; and another odd animal by a poor man. Mr. Jeep (an- 
other very judicious, curious, and ingenious gentleman) ſaw hexg- 
pod vomited up by a girl; which n ed apa ee 
weeks. See Lowth. ib. p. 135. | 

And to' foreigners, it is very ſtrange ory FRAY e 
perſons of great repute) of Catharina Geileria, that died in Fu. 
1662, in the hoſpital of Aitenburg in Germany, who for twenty | 
years voided by vomit and ftool roads and Hard, te.” Eph 
mer. Germ. tom. 1. 0%½ 103. See alſo the rogth obſervation of 
a kitten bred in the ſtomach, and vomited up; of helps alfo, 
and other animals, bred in like manner. But I fear a ſtreteh of 
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that ſerve both for the production of their young, 
as alſo for their food and nurture when pro- 


duced (o). wn 
e 


fancy might help in ſome of thoſe laſt inſtances, in thoſe days 
when ſpontaneous generation was held, when the philoſophers 
feem to have more lightly examined ſuch appearances than now 
they e do. But for the breeding of frogs or toads, or lacerte agua- 
tice in the ſtomach, when their ſpawn happeneth to be drank, 
there is a ſtory in the ſecond volume of the Zphem, Germ. Of. 56, 
that favours it, wz. In the year 1667, a butcher's man going to 
' Buy ſome lambs in the ſpring, being thir/ly, drank greedily of ſome 
water, which a while after cauſed great pains in his flomach, 
evbich grew worſe and worſe, and ended in dangerous ſymptoms. At 
laſt he thought ſomewhat was alive in his flomach, and after that, 
vomited up three live toads ; and fo recovered his former health. 
Such another ſtory Dr. Sorbait tells, and avoucheth it ſeen 
with his own eyes, of one that had a toad came out of an 
abſceſs, which came upon drinking foul water. 2 103. 
(2). Not only in the guts, and in the fleſh; but in many other 
parts of tlie body, worms have been diſcovered. One was voided 
by urine, by Mr, Mat. Milford, ſuppoſed to have come from the 
kidneys. ;Lowth, ib. p. 135. More ſuch examples Moufet tells 
of. Did. So the vermes cucurbitini are very common in the veſ- 
ſels in ſheep's livers : and Dr. Lifer tells of them, found in the 
kidney of a dog, and thinks that the ſnakes and toads, c. ſaid 
to be found in animals bodies, may be nothing elſe. Lowth, ib. 
p- 120. Nay, more than all this; in Dr. Bern Verzaſcha's ſixth 
Obſervation, there are divers inſtances of worms bred in the 
brain of man. One, a patient of his, troubled with a violent head- 
ache, and an itching about the noſtrils, and frequent ſneezing; 
who, with the uſe of a ſneezing-powder, voided a worm, with a 
great deal of mucus from his noſe. A like inſtance he gives from 
| Bartholine, of a worm voided from the noſe of O. W. which he 
gueſſeth was the famous Claus Wormius : another, from a coun- 
try-woman of Dietmarſh and others in Tulpiur, F. Hildanus, 
Schenekiur, &c. Theſe worms he thinks are undoubtedly bred - 
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The other piece of remarkable art and care 
about the production of their young, is their curio- 


ſity and neatneſs in Ne their Bb, ay in 
their nidification. 
6 55 1 


in the brain: but what way they can come from thence, I'can- 
not tell. Wherefore I rather think, they are ſuch worms as'are 
mentioned in note (4), and even that worm that was 
found in the brain of the Paris girl (when opened) I 
might be laid in the /amine of the noſtrils, by ſome of the ichneu- 
mon, or other inſect kind, and might gnaw its way into the 
brain, through the os cribiforme. Of this he tells us from Bar- 
tholine, Tandem cùm tabida obiiſſet, ſtatim aperto cranio preſentes 
medic totam cerebelli fubſantiam, que ad dexterum vergit, à reliquo 
corpore fſejuntam, nigrdque tunicd involutam deprehenderunt : hec 
tunica rupta, latentem vermem vivum, & piloſum, duobus pundis 
ſplendidis loco oculorum prodidit, ejuſdem ſere molis cum reliqud cere- 
bri portione, qui duarum horarum ſpacia ſupervixit —* At length 
having died conſumptive, and her ſcull being laid open, the phy- 
ficians obſerved all the ſubſtance of the cerebellum on the right 
ſide ſeparated from the reſt of the brain, and covered with a thick 
tegument. When this covering was removed, they obſerved a 
live worm, hairy, and two ſhining points in the place of eyes. 
It was almoſt equal in ſize to all the reſt of the brain; and it 
lived for the ſpace of two hours.” —B. Perzaf. OBJ. Medice, p. 16. 

Hiildanus tells us ſuch another ſtory, viz. Filius Theod. aul der 
Roulen, avuntuli met, diuturno vexabatur dolore capitis, —Deinde 
febriculd & Rernutatione exortd, ruptus oft abſceſſus circa os criboſum 
—vermit prorepſt.— The he of my uncle Theod. auft 
der Roulen had been troubled with a conſtant pain in his head. 
A fever came on attended with ſneezing ; and an abſcefs formed 
about the os criboſum having burſt, a worm crept out.“ By his 
figure of it, the maggot was an inch long, and full of awry 
Fabri Hildan. Cent. 1. OB. 

Galenus Wierus, (phyſician to the Princ. vl & Cleve) ke 
faith, told him, that he had, at divers times, found worms in the 
gall-bladder in perſons he had opened at Dufſeldorp. Id. ib. Cf. 69. 

(9) See before, book iv. chap. 13. note (c). 


| egg to the leaf. I call them neat eggs, becauſe if we view them 
in a microſcope, we ſhall find them very curiouſly furrowed, 1 
handſomely made and adorned. 


320 msscrs CARE or THEIR YOUNG. 3. vn. 


As to the firſt of which, we may obſerve, that 
great curioſity and nice order is generally obſerved 
by them in this matter. You ſhall always ſee their 
eggs laid carefully and commodiouſly up (2). 
When upon the leaves of vegetables, or other ma- 
terial on land, always glued thereon with care, with 
one certain end lowermoſt, and with handſome 
juxta-poſitions (2). Or if in the waters, in neat 
and beautiful rows oftentimes, in that ſpermatic, 
gelatine matter, in which they are repoſited, and 
that matter carefully tied and faſtened in the waters; 
to © a its r (7), or if made to float, ſo 

carefully 


600 Some inſets is up "thts eggs in cluſters, as in holes of 


| ficth, and ſuch places, where it is neceſſary they ſhould be 


crowded together; which, no queſtion, prevents their being 
too much dried up in La n and promotes their hatch- 
in , But, | 

17 As for ſuch as are not to be cluſtered up, great order i is 
uſed. I have ſeen upon the poſts and ſides of windows, little 
round eggs, reſembling ſmall pearl, which produced ſmall hairy 
cat that were very neatly and orderly laid. And to 
name no more, the white butterfly lays its neat eggs on the cab- 
bage leaves in good order, always gluing one certain end of the 


(r) By reaſon it would be endleſs to ſpecify the various ge- 
a inſets in the water, I ſhall therefore (becauſe it is 
little obſerved); take Pliny's inſtance of the gnat, a mean and 


contemned * but a N inſtance of Nature's work, as 
he ſait nun.. * 2 

"The fir thing conſiderable in the genermion of this inſet i 
(for the ſize of the animal) its vaſt pawn, being ſome of them 


above 


1 
carefully ſpread and poiſed, as to fwim about with 
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all poſlible artifice, | 

Rigg: Aud 
above an inch long, and half a quarter diameter; made to float 
in the waters, and tied to ſome ſtick, ſtone, or other fixed thing 
in the waters, by a ſuall ſtew or ſtalk. In this gelatin, tranſ- 
parent ſpawn, the eggs are n —_—_— in ſome ſpawns in a 
ſingle, in ſome in a double ſpiral ning round from end 
to end, a in fg. 3 and 4, and in ſome tranſverlly; as fig. 5, 
Plate H, 


When the eggs are by the heat of the ſun and warmth of the 
ſeaſon hatched into ſmall maggots, theſe maggots deſcend to 
the bottom, and by means of ſome of the gelatine matter of the 
ſpawn (which they take along with them) they ſtick to ſtones 
and other bodies at the bottom, and there make themſelves little 
caſes or cells, which they creep into and out of at pleaſure; un- 
til they are arrived to a more mature nympha-flate, and can ſwim / 
about here and there, to ſeek for what food they have occaſion z 
a: which Hime they are n Lind of Yedorms, hots WF on nh 
long, as in fig. 6, Plate . 

Thus far this mean inſect is a good inflance of the Divine 
Providence towards it, But if we farther conſider, and compare 
the three ſtates it undergoes after it is hatched, we ſhall find yet 
greater ſignals of the Creator's management, even in theſe 
meaneſt of creatures, The three hates I mean, are its nymphas 
vermicular ſtate, its auxzlia, and mature · ſtate, all as different as to 
| ſhape and accoutrements, as if the inſect was three different ani- 

mals. In its vermicular- ſtate, it is à red-maggot, as I ſaid, and 
hath a mouth and other parts accommodated to food; in its 
aurelia- ſtate it hath no ſuch parts, becauſe it then ſubliſts with» 
out food; but in its mature, gnat-ltate, it hath a curious well - 
made ſpear, to wound and ſuck the blood of other animals. In 
its vermicular · ſtate, it hath a long worm. like body, and ſome- 
thing analogous to ſins or feathers, ſtanding erect near its tail, 
and running parallel with the hody, hy means of which reſiſting 
the waters, it is enabled to ſwim about by curvations, or fla 
ping its body, ſideways, Oy and thats as in fig, To Plate H. 
vor. u, * But 
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And as to their other faculty, that of nidification, 
whether it be exerted by boring the earth or wood, 
or building themſelves cells (), or ſpinning and 
weaving themſelves caſes and webs, it is all a won- 
derful faculty of thoſe poor little animals, whether 
we conſider their parts wherewith they work, or 
their work itſelf. Thus thoſe who perforate the 
earth, wood, or ſuch like, they have their legs, 
feet, mouth, yea, and whole body accommodated 
to that ſervice; their mouth exactly formed to 
gnaw thoſe handſome round holes, their feet ag 
well made to ſcratch and bore (t), and their body 
handſomely turned and fitted to follow. But for 
ſuch as build or ſpin themſelves neſts, their art 
juſtly bids defiance to the moſt ingenious artiſt 
among men, ſo much as tolerably to copy the nice 
en combs of ome (a), the earthen cells 
ol 


But in its urrakes late, it hath a * different body, with 2 
elub- head, (in which the head, thorax, and wings of the gnat are 
ineloſed,) a lender alvur, and a neat finny tail, ſtanding at right 

angles with the body, quite contrary to what it was before ; by 
which means, inſtead of eaſy flapping ſideways, it ſwims by 
rapid, briſk jirks, the quite contrary way ; as is in ſome meaſure 
repreſented in fg, 8. But when it becomes a gnat, no finny 
tail, no club-head, but all is made in the moſt accurate manner 
For flight and motion in the air, as before it was for the 
waters. 

(+) See book iv. chap. 13. notes (n), (o). 

() Thus the mouths and other parts of the ichneumon-waſpr 
in book iv. chap. 13. note (e). So the feet of the Ll 
ibid. nate (s). See Plate I. 


(») See the laſt cited — note 05 
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_ of others , or the webs, nets, and: caſes (c) Woven 
by POSH oP) hers 0 — um hr 


69 0 Of ad textrine art of . and its 3 to 
that purpoſe, ſee the laſt cited place, note (x). 

Beſides theſe, caterpillars, and divers other inſe&s, can emit 
threads or webs for their uſe. . In this their aympha;/ate, they 
ſecure themſelves from falling, and let themſelves down from the 
boughs of trees, and other high places, with one of theſe threads. 
And in the caſes they weave, Wem eg, an 
aureli 

And not only the offering of the Ae but there are 
ſome of the ichneumon;fly kind alſo. enduwed with this textrine 
art, Of theſe I have met with two ſorts; one that ſpun a milk» 
| white, long, round, filken web, as big as the top of one's finger, 
not hollow within, as many are, but filled throughout with filk, 
Theſe are woven round bents, ſtalks of ribwort, c. in mea- 
dows. The other. ia a lump of many yellow, ſilken caſes, 
ſticking confuſedly together on poſs, under colewarts, Hr. 
Theſe webs contain in them ſmall whitiſh maggots, which turn 
to a ſmall black ichnewmon;fly, with long capillary anteane ; tan- 
coloured legs; long wings reaching beyond their body, with a 
black ſpot near the middle; the alyus like an heart; and in 
ſome, a ſmall ſetaceous tail. Some of theſe flies were of a 
ſhining, beautiful green colour. I could not perceive any diſ- 
ference, at leaſt not ſpeciſical, between the flies coming from 
thoſe two productions. 

(x) I have often admired how waſbr, hornets, ichneumon- - 
qvaſpr,and other inſets that gather dry materials for building their 
-neſts, have found a proper matter to cement and glue their combs, 
and line their cells; which we find always ſufficiently context 


and 


* Mr. Sauvage diſcoyered a ſpecies of ſpider which burrows 
in the earth like a rabbit, making a hole one or two feet deep of 
a regular diameter, and ſufficiently 1 to allow of the animal's | 

Ii . woxiag 
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their bodies afford ſome of them to conſolidate their 
work, and combine its materials together, and 
which in others can be darted out at pleaſure, and 
ſpun and woven by them into ſilken balls ()) or 

webs, 


and Gem But, in all probability, this uſeful material is in thei 

own bodies; as it is in the tinea veflivora, the cadeew-worm, and 

= divers others. Goedart ohſerves of his Eruca, Num. xx. 6. that 
i; fed upon ſallow-leaves, that it made its cell of the comminuted 
leaves, glued together with its own ſpittle, Hec puluerit aut 
arene inflar comminuit, ac pituitoſo quodam ſui corporis ſucco ita ma- 
ceravit, ut inde accommodatum ſubeund mutationi inflanti locum ſibi 
exftruxerit. Domuncula hec d communi ſalicum ligno nihil differre 
videbatur, nifi quod longe effet durior, adeò ut cultro vix  diſrumpi 
poſſet.—* It gnawed them as ſmall as duſt or ſand, and ſo mas. 
cerated them with a certain phlegmy juice from its own body, 
as to be able to form them-into a moſt convenient receptacle for 
itſelf under its ſubſequent change. 'This little houſe differed 
nothing in appearance from the common wood of the fallow, 
| | but it was harder, ſo that it could ſcarcely be cut with a knife,” | 
4 0) A ingenious gentlewoman of my acquaintance, wife to a 
\ learned phyſician, taking much pleaſure to keep filk-worms, had once 
the curiofity to-.draw out one of the oval caſes which the fill worm 

Pin. into all the filken wire it as made up of, which, to the great 

i wonder as well of her huſband as herſelf, appeared to be, by mea- 
= - ſure, a great deal above 300 yards, and yet weighed but beue grins 
bh and an balf, Boyle Subtil. "of EMur, ch. 2. 


* 


\ 


moving in it with eaſe. It lines the whole with a web, which 
anſwers two purpoſes ; ; firſt, to prevent the earth from falling in 
and cloſing on its habitation ; and ſecondly, that þy means of 
the threads. of this web, the leaſt motion of an inſe& at the 
mouth, or in any part of the tube, may be immediately perceived 
by the ſpider at the bottom, who, upon ſuch warning, ruſhes out 
with great rapidity to ſeize — Epirox. 
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webs. I fay;- this ſq peculiar, ſo ſerviceable a ma- 
terial, together with the curious ſtructure of all 
parts miniſtering to this textrine power, as mean a 
— as it may ſeem, is ſuch as may juſtly be 
accounted among the noble deſigns and works 
of the ane Creator and Conſervator of the 
world. 

In the. laſt place, there i is another gd en fa; 
elch, art, cunning, or what ſhall I call it? that 
others of thoſe little animals have, to make even - 
Nature itſelf ſerviceable to-their purpoſe ; and that 
is, the making the vegetation and growth of trees 
and plants “, the very means of the building of their 
little neſts and cells BY ren as are the gall and 

| balls 


(2) Since my penning this, 1 
cious Malphigi's account of galls, &c. and find his deſcriptions 
to be exceedingly accurate and true, having traced myſelf many 
of the productions he hath mentioned. But I find KEEN and 
Sicily (his book de Gallic being publiſhed long after he was made 
| Profeſſor of Meſſma) more luxuriant in ſuch productions than 
England, at leaſt, than the parts about Upminſter (where I live) 
are, For many, if not moſt of thoſe about us, are taken notice 
of by him, and ſeveral others beſides that I never met with ; al- 
though I have for many years as critically obſerved all the ex- 
creſcences and other morbid tumors of vegetables, as is almoſt 
poſlible, and do believe that few of them have eſcaped me. 78 


Inſecta are found no where ſo numerous as in trees and 
ts. They dwell I, in the roots; 2, in the wood; 3, in the 

res and in the galls which grow upon'the leaves and branches 3 
FIN, 5, in the fruits and grains. EptToR. 


. 
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balls found on the leaves and branches of divers 
briar, and ſome others. e 21764 
uf | Gault, a ent z 125 Sfb 
2711 Dan std S1GOR £03 om 5 G18 
As to the method how thoſe galls and balls we | produced, 
the molt ſimple, and conſequently the molt eaſy to be accounte 
for, is that in the gems of oak, which may be called 

odh-cones, rapitute ſquamata; in'Malpight ; Plate K, Age; whoſe 
deſeription not exaRtly anſwering our Zngh/b,coneq in divers 
reſpects, I ſhall therefore paſs his by, and ſhew enly what I 
have obſerved myſelf concerning them. ON 

 Theſe'tones are, in ontward appearance, perfectly like the 
gemi, only vaſtly bigger and indeed they are no other than the 
gems, inereaſed in bigneſs, which naturally ought to be puſhed 
aut in length : the cauſe of which obſtructioꝑ of the vegetation 
is this: into the very heart of the young tender gem or bud 
{which begins to be turgid in June, and to ſhoot towards the 
latter end of that month, or heginning of the next; into this, I 
iy) th rent inſect thruſts ohe or more tgys, hd not perhaps 
Without fome venemous ichor therewith. This egg ſoon be: 
comes a maggot, which cats ſelf a little cell in the very heart 
| pee of the gem, which is the rudiment of the branch, to: 


(+} « 3} Wii 


TS. 
1. 


ether with jts leaves and fruit; us, all be hereafter Hen. The 
ranch being thus wholly deſtroyed, or at Iraft its vegetation 

| being obſtructed, the ſap that vas to Bourlſh it id Myerted to 
the remaining parts of the bud, which are only the ſealy tegu- 
ments; Which by theſe means gfow large and flour! 125 . 


* 


become a covering to the inſect-cale, as t fore they w to the 
| : 421% Pr gon! ty 


44 © L 


tender branch and its appendagmme. 
The caſe lying E cone is it” firſt but ſman, as the 
maggot included in it is, but by degrees, as the maggot in- 
ereaſeth, ſo it grows bigger, t&aBout"the ſize of a large white 
„long and round, reſembling the ſhape of a ſmall acorn. 

The in/e8 itſelf is (according to the modern inſectologers) of 
the ichntumon-fly Kind; with four membranaceous winger, reach» 
ing a little beyond the body, articulated horns, a large thorax, 
bigger tha the belly ; the bey ſhort and conical; an" 


- «a 
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Now this is ſo peculiar an artifice, and ſo far 
out of the reach of any mortal underſtanding, wit, 
or power, that if we conſider the matter, with 
ſome of its circumſtances, we muſt needs perceive 
manifeſt deſign, and that there is the concurrence 
of ſome great and wiſe Being, that hath, from the 
beginning, taken care of and provided for the 
animal's good: for which reaſon, as mean as the 
inſtance may 0 excuſed, if I ſhould 
enlarge 


heart of animals; the &gr partly whitiſh, partly black. The 
length of the body from head to tail, about Z; of an inch; its 
colour a very beautiful ſhining green, in ſome tending to a dark 
copper-· colour. Figures both of the cones, caſes, and inſets, 
may be ſeen among Malpigbi's cuts of galls, tab. 13. and tab. 20. 
fg 72. 4 which fig. 72. exhibits well enough ſome others of the 
gal l inſedi, but its thorax nmr ung res mg/d 40 See | 
Plate K. | 

(aa) Not only the willow, and ON WY but tits 
alſo, as nettlesr, ground-ivy, &c. have caſes produced on their 
leaves by the injection of the eggs of an ichneumon-fly. 1 have 
obſeryed thoſe caſes always to grow in, or adjoining to ſome rib 
of the leaf, and their production I conceive to be thus, viz. 
The parent - inſect, with its Riff ſetaceous tail, rerebrates the rib 
of the leaf, when tender, and makes way for its egg into the very 
pith or heart thereof, and probably lays in therewith ſome pro- 
per juice of its body, to pervert the regular vegetation of it. 
From this wound ariſes a ſmall excreſcence, which (when the 
egg is hatched into a maggot) grows bigger and bigger, as the 
maggot increaſes, ſwelling on each ſide the leaf between the two 
membranes, and extending itfelf into the parenchymous part 
thereof, until it is grown as big as two grains of wheat. | In 
this caſe lies a ſmall, white, rough maggot, which turns to an 
aurelia, and afterwards to oy NIE 


Pr 
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| enlarge upon its particulars. But two or three 
hints ſhall ſuffice, | 
In the firſt place, it io certain the the formation 
of thoſe cgſer and balls quite exceeds the cunning 
of the animal itſelf j but it is the act partly of the 


vegetable*; and partly of ſome virulency (or what 
ſhall 1 call it ?) in the juice, or egg, or both, 
repoſited on the vegetable by the parent ani- 
dren nigh Ad as this virulency is various, ac- 

cording 


(3) What 1 ſulpected myſelf, I find confirmed by Malpigli, 
who, in his exact and true deſcription of the fly bred in the caken = 
gallt, ſaith, Non ſat fuit Nature tam miro artificto terebram fu 
limam condidiſſe ; ſed inflito wulnere, vel excitato foramine i 
| dendum exinde liquorem intra terebram condidit : quare fr. 
tranſverſam muſcarum terebrd ſrequentiſſim?, vivente animali, gutte 
aliguot diaphani humoris fun. Nature was not content 
alone to frame, with the moſt ex quiſite ſkill, that inſtrument 
which the gall- fly poſſeſſes for piercing and filing the wood; 

but ſhe repoſited within the inſtrument a liquor to be infuſed 
into the wound; for when the inſtrument is broken tranſverſely, 
and the animal is {till alive, ſome drops of a pellucid liquor are 
obſerved to flow. out.” —And a little after he confirms, by 
ocular obſervation, what he imagined before, viz. Seme / prope 


Juni finem vidi muſeam, qualem ſuperits delineavi, infidentem quer. 

| ; cine 

| | | 

If the embryo or egg be depoſited on a leaf, the leaf is ob- 
ſerved to bend as if purpoſely to enwrap it and defend it from 
cold and other injuries. If the egg is depoſited in the body of 
an animal or plant, they in like manner accomniodate themſelves 
to its wants and neceſſities, and furniſh a tumour which ſerves it for 
a nidus, and beſides, like an uterus, ſupplies it with nouriſhment ; 
and, if depoſited in the body of an inſect, the creature provides 
for the future deſtination or its young charge with all the tender 
care of a parents and then dies, See Encyclop. Britan. Art. Phy- 


ology. — K. 
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cording to the difference of its animal, ſo is the 
form and texture of the caſes and balls excited 
thereby; ſome being hard ſhells (cc), ſome tender 


tine gemme,  adbuc germinanti ; harebat ctenim foliolo Halil ab 
apice hiantis gemmæ erumpents ; & convulſo in arcum corpore, tere- 
bram rvaginabat, igſamque tenſam immittcbat ; & tumefatio. ventre 
circa terebre radicem tumorem excitabat, - quem interpolatis vicilur 
remittebat. In folio igitur, auulſa muſed, minima & diaphana 
repert giecta ova, fumillinia iis, que adbus in tubis ſupererant. Non 
licuit iterum idem admirari ſpeclaculum, & . Once (about the 
latter end of June) t obſerved one of thoſe flies I have been de- 
{cribing fitting on an oak - hud which was ſtill germinating. It 
ſtuck to the little leaf which appeared at the point of the bud, 
and having bent its body like a bow, it thruſt out its borer and 
darted it into the leaf; and ſwelling out its belly at that place 
whence the borer iſſues, it alternately thruſt it backwards and 
| Forwards, When the fly was pulled off, T found' ſeveral ſmall 
tranſparent eggs ſimilar to thoſe that yet remained in the tube. 
I had no opportunity of admiring the ſame ſpectacle '& Tecond 
Somewhat like this, which Jalpighi aw, I had the good For- 
tune to ſee myſelf once ſome years ago; and that was the beautiful 
ſhining oak-ball ichneumon ſtrike its terebra into an oak-apple'divers 
times, no doubt to lay its eggs therein. Plate K, fg. 9. An 
hence I apprehend we ſee many vermicules towards the ou 
of many of the oak-apples, which I gueſs were not what the 
primitive inſects laid up in the gem from which the oak-apple 
had its riſe, but ſome other ſupervenient additional inſects laid 
in after the apple was grown, and whilſt it was tender" and ſoft. 
(cc) The Aleppo galls, wherewith we make ink, may be 
reckoned of this number, being hard, and no other than 'caſes 
of inſects which are bred in them; who, when come to matu- 
rity, gnaw their way out of them ; which is the cauſe of thoſe 
little holes obſervable in them. Of the inſects bred in them, 
ſee Philoſ. Tranſa?. No. 245. Of this number alſo are thoſe 
little ſmooth caſes, as big - large pepper-corns, growing cloſe - 
| _ Lge 
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balls (dd), ſome ſcaly (er), ſome ſmooth (ff), 
fore _ (eh, ſome long, ſome ge- ſome 
conical, 


to a. be under paken lia globous but flattiſh ; at firſt - 

touched with a bluſhing red, afterwards growing brown, hollow 

within, and an hard thin ſhell without. To this lieth commonly 

a rough white maggot, which becomes a little long-winged 

black ichneumon-fly, that cats. a little hole in the fide of the gall, 
and ſo gets out. 

(dd) For a ſample of the tender balls, I ſhall chooſe th glo- 
bous ball, as round and Tome as big as ſmall muſket-bullets; 
growing cloſe, to the ribs under cakes leaves, of a greeniſh 

yellowiſh colour, with a bluſh of 22 their ſkin ſmooth, 
with 1 1 therein. See Plate K , 15 , 2, 3. Ta- 


11 


its maturity till the 1 * Pan In the autumn and win- 
ter, theſe balls fall down with their leaves to the ground, and 
the inſe& incloſed in them is there fenced a =_ the winter 
froſts, partly by other leaves falling pretty thick upon' them, 
and eſpecially by the thick, plrenchymoius ſpongy walls afforded 
by. the galls themſelves. 

Another ſample ſhall be the large al. dall, called oak-appler, 
growing in the place of the buds, whoſe generation, vegetation, 
and figure may be ſeen in Malphig. de Gallis, 2 24. and tab. 10. 
. 33, He. Out of theſe galls, he ſaith, various ſpecies of flies 
come, but he names only two, and they are the only two I ever 
ſaw come out of them: Freguenter (ſaith he) ſubnigre ſunt muſes 
brevi munite terebrd, Inter has alique obſervantur auree, levi 
ridis tindturd ſufſuſe, oblongd pollentes terebrd.— Theſe flies are 
frequently obſerved of a blackiſh colour, and furniſhed with a 
ſhort borer. 'A few appear of a golden colour ſuffuſed with a 
ght tincture of green, and theſe have an oblong borer.” Theſe 
two . os We flies I take to be no other than _ 
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contenl; Er, (bb). And in the laſt place, let vs 
add, that thoſe ſpecies of inſects are all endowed 
24:69 bus: $93 0 21:4 DAS 217% 1:34 2221208 


and female of the ſame ſpecies. I have not obſerved tails 
(which are their terebre) in all, as Malpigbi ſeems to intimate: 


perhaps they were hid in their bens, and I could not diſcover 


them; but I rather think there were none, and ihat thoſe were 
the males z but in others I have obſerved long 'recurvois- tailss 
longer than their whole bodies 4-dnd-theſe I take to be the fe · 
males. And in the oat-apples themſelves I have ſeen dhe a 
ſome with, ſome without tailz. And I muſt confeſs, it was 
not without admiration as well as pleaſure, that I have ſern witli 
what exact neatneſs and artiſioe the tail hath been wrapt about 
the aurelia, whereby it is my ow: either WIS EO 


or being hurt-itſelf - +4417 1 (a8) 
(ec) Ses before, note ( nac, 19 502 Bf oy q: 1 
As in the preceding note. 2 


(ag) Of the rough or hairy exereſcences, thoſe üb | 


or dog-roſe; tire u good inſtance; Plate K, fig. 6, 9. "Phele Has. 
giole ville, as Mr. Ray, galle ramofe, as Dr. Malpight calls Miet. 
are thus aecounted for by the latter: Zx copig/ht t vi ih 
turbatur affluent Rubi] furcur, ut ſrumeſa. fant complura tuberrula 
ſimul confuſe congeſta, que n ſeriebur, & fibrarum imp 
ſione contexta, ramoſas propagines germinanit, ita ut mihimd que 


appareat. 1 ns 


inde pili' pariter erumpunt, S. From the number of eg 
thit the inſedk leaves in the plant, its juices art ſo dfſturbed 
that little ſtrumous ſwellings are found cloſe to each other about 
the place; which, from the fibres being thus contortetl between 


rheſe little bags; produce à flumber of minute and*buth tale 


bke & ſmall foreſt. Each twig has its rough brat 
with hairs breaking out on every fide.” R N MIGE-OAP 
Theſe balls are a ſafe repoſitory to the inſect all the winter 
in its vermicular ſtate. For the eggs laid up and hatched the 
ſummer before, do not come to mature inſets until the ſpring 
following, as Mr. Ray rightly obſerves in Cat. Cantab. 

As 


= 
— —— —— -_— 
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Vith peculiar and exactly made parts for this ſervice, 


to boxe and pierce the vegetable, and to reach 
and · inject their eggs and juice into the tender parts 
thereof. 


As to hs we dente * 8 hos are eee 
flies having four wings, their aluus thick and large towards the 
tail, and tapering up till it is ſmall and ſlender at its ſetting on 
to the thorax. - But the alvi or bellies are not alike in all, though 
eoloured alike. In ſome they are as is now deſeribedꝭ and 


| longer, without terebre or tails 3 in ſome ſhotter with tails ; and 


in ſome yet ſhorter and thick, like the belly of the ant, or the 
heart of animals, as in thoſe before, not- (a). But for a far- 
ther deſcription of them I ſhall refer to bran Ray, ns Plant. 
circa: Cantab. under Roſa Hulu. 

(3b) It being an inſtance 38 out of the way, T ſhall 
pitch upon it for an example here; viz. the gouty ſtwellings/ in 
the body, and the branches of the blackberry-buſh ; of which 
2 vght hath given us two good cuts in tab. 17. figs 62. The 
of theſe is manifeſtly from the eggs of inſects laid in 
(hill the ſhoot is young and tender) as far as the pith, and 
in ſome places not ſo deep; -which, for the reaſons beforemen- 
reren 
gouty. | 
The inſe& that comes from hence. is. of the en tribe, a 

, ſhining black ichneumon-fly, about a tenth of an inch long: 
with jointed, red, capillary horns, four long wings reaching be- 
youd the body, a large thorax, red legs, and a ſhort heart - like 
belly. They hop like fleas. The males are leſs than''the fe- 
males; are very venereous, endeavouring a coſt in the very box in 
which they are hatched; getting up on the females, and tick- 
ling and thumping them with their W d horns to £4 
r e 45 u df 1 


* 9 


4 
rol. | | | 


| Bes- 
K 
: ; 
1.2.7 he Gall-nutt bred upon Oak leaves. 3. The same laid open #hewing the 
next or the nut. 4.4 squamous or cu Gallrut growing on the Oaks. | ; 
5.The fly produced num the round gall mut. 6.The hairy au h growng 


on the Dog rue. . The came laid open. & Ie ffy bred in it. g The terebra- or 
borer with which the I- pierces the leaves to inject the . 


— 
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The Concluſion. 


AND now theſe things being ſeriouſly conſi- 

dered, what leſs can be concluded, than that 
there is manifeſt deſign and forecaſt in this caſe, 
and that there muſt needs be ſome wiſe Artiſt, 
ſome careful prudent Conſervator, that from the 
yery beginning of the exiſtence of this ſpecies of 
animals, hath with great dexterity and forecaſt 
provided for its preſervation and good ? For what 
elſe could contrive and make ſuch a-ſet of curious 
parts, exactly fitted up for that ſpecial purpoſe, 
and withal implant in the body ſuch peculiar im- 
pregnations, as ſhould have ſuch a ſtrange and un- 
accountable- power on a quite different rank of 
creatures? And laſtly, what ſhould make the in- 
ſect aware of this its ſtrange faculty and power, and 
teach it ſo cunningly and dextrouſly to employ it 
for its own ſervice and good ? 
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BOOK M. 


Of Reptiles, and 1 e Inhabitants of the | 
CHAP. L 

Of Reptiles. _ 

PAVING diſpatched the inſect tribe, there is 
but one genus of the land-animals remaining 

to be ſurveyed; and that is, that of reptiles (a); 


which I ſhall W in a little N by reaſon 
I have 


(a) Notwithflandin I have 1 in book iv. chap. 12. 
note (p), taken notice of the earth-worm z yet it being a good 
example of the Creator's wiſe and curious workmanſhip, in even 
this meaneſt branch of the creation, I ſhall ſuperadd a few far- 
ther remarks from Drs. Willis and Tyſon. Saith Wills, Lum 
bricus terreftris, lictt vile & contemptibile habetur, organa vitalia, 
necnon & alia viſcera, A membra divino artificio admirabiliter ſa- 
Breſadda ſortitur : totius corporis compages muſculorum annularium 
catena eft, quorum fibre orbiculares contradæ quemque annulum, prius 
amplum, & dilatum, anguſtiorem © longiorem reddunt.—“ The earth- 
worm, though it appears a vile and contemptible inſect, has its 
vital organs and other viſcera admirably framed, by a {kill which 
can be nothing leſs than divine. The whole body is a chain of 
annular muſcles, whoſe orbicular fibres, when contraſted, ry 
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I have ſomewhat amply treated of others, and 
many of the things may be applied here. But 
there are ſome things in which this tribe is ſome, 
what ſingular, which I ſhall therefore take notice 


of W in this place. One is their motion, which 
| T haye 


each ring, which was before wide and auated, narrower and 
longer.” [ This muſcle in earth · worms I find is ſpiral, as in a 
meaſure is their motion likewiſe ; ſo that by this means they 
can (like the worm of an augre) the better bore their paſſage into 
the earth. Their reptile motion alſo may be explained by a wire 
wound on a cylinder, which, when ſlipped off and ane end extended 
and held faſt, «vill bring the other nearer it. So the earth-worm, 
having ſhot out FF extended its body, (which is with a wreathing, ) 
it takes hold by thoſe ſmall feet it hath, and ſo contrafs the hinder 
part of its body. Thus the curious and learned Dr. Ty/on, 
ble Tranſ. No. 147.) Nam proinde cim portio corporis ſupe- 
' rior elongata, & euporrecta, ad ſpatium alterius extenditur, ibidem- 
gue plana affigitur, ad ipſum guaſi ad centrum portio corporis inferiar 
relaxata, & abbreviata facile hertrabitur. Pedunculi ſerie 
Plei, per ſolam longitudinem Iumbrici diſponuntur ; his quaſi tot totidem 
uncit, Partem modo hanc, mods Nam, plano affigit, dum alteram ex- 
Forrigit, aut poſt ſe ducit, Supra oris hiatum, Proboſcide, gud. = 
ran Perfirat © elevat, donatur.—* For when the upper part of 
its body 1s elongated and ſtretched out, ſo as to occupy a much 
larger ſpace, it fixes itſelf to the ſurface by the upper part, and 
the inferior portion of the animal being relaxed and ſhortened, 
it is eaſily drawn after. It has a quadruple row of feet all along 
the body, By theſe, as by ſo many hooks, it fixes ſometimes 
one part and ſometimes another of its body to the ground, and 
ſtretches out or draws after it the reſt. Above the « orifice of 
the mouth, it has a probicis or trunk with which it perforates 
the ground.” —And then he goes on with the other parts that 
fall under view, the brain, the gullet, the heart, the \ſpermati; 
wefels, the flomachs and inteflines, the foraming on the top of the 
back, adjoining to each ring, 255 . the place © of lungs, oe 
other parts. Willis de Anim. Brut. p. 1. e. 3. 


o 
*. 
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I have In another place (5) mken notice of to be 
not leſs | curious, than it is different from that of 
other animals, whether we conſider the manner of 
it as vermicular or ſinuous (c), or like that of the 


ſnail (4), or the eaterpillar (e), or the multipe- 
dous, 

(5) In book i iv. chap. 8. 

(c) There is a great deal of Nan neat neſs ind nicety 
in the ſinuous motion of ſnakes, and other ſerpents, For 4 
aſſiſting in which action, the annular ſcales under their body 
very remarkable, lying croſs the belly, contrary to what thoſe in 
the back and the reſt of the. body do : alſo, as the edg es of 

the foremoſt ſcales lie over the edges of their following Teal, : 
from head to tail; ſo thoſe edges run out a little beyond, or 
over their following ſcales; ſo as that when each ſcale is drawu 
back, or ſet a little upright by its muſcle, the outer edge e there- 
of (or foot it may be called) is raiſed alſo a little from the body, 
to lay hold on the earth, and fo promote and facilitate the ſer- 
pent's motion. This is what may be caſily ſeen in the ſlough, 
or belly of the ſerpent-kind, But there is another admirable 
piece of mechaniſm, that my antipathy to thoſe animals hath pre- 
vented my prying into; and that is, that every ſcale hath a 
diſtin muſcle, one end of which is tacked to the idle of 3 its 3 
ſcale; the other, to the upper edge of its following ſcale. I 
Dr. Tyſon found in the rattle; ſnake, and I doubt not is in 
whole tribe. 4 

(4) The wiſe Author of Nature, having denied feet and 
claws to enable ſnails to creep and climb, hath made them 
amends in a way more commodious for their ſtate of life, by the 
broad ſkin along each fide of the belly, and the undulating mo-- 
tion obſervable there. By this latter it is they creep j by the 
former, aſſiſted with the glutinous flime emitted from the ſnail's 
body, they adhere firmly and ſecutely to all kinds of ſuperficies, , 
partly by the tenacity of their lime, and partly by the preſſure 
of the atmoſphere. Concerning this part, (which he calls the 
ſnails feet,) and their undulation, ſee Dr. L n. Anal. i. 
ſect. 1 and 37. 
(e) The motiye parts, and motion of caterpillars, are uſeful, 
YOL. 11. 4 not 
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dous (/), or any other way; or the parts miniſtring 
to it, particularly the ſpine (g), and the muſcles 
W with the ſpine, in ſuch as have 

| bone, 


not only to theirgrogreſſion and conveyance from place to place; 
but alſo to their ore certain, eaſy, and commodious gathering 
of food. For having feet before and behind, they are not only 
enabled to go by a kind of ſteps made by their fore and hind 
parts; but alſo to climb up vegetables, and to reach from their 
3 and ſtalks for food at a diſtance; for which ſervices, 
their feet are very nicely made both before and behind. Be- 
hind, they have broad palms for flicking to, and theſe beſet al- 
moſt round with ſmall ſharp nails, to hold and graſp what they 
are upon ; before, their feet are ſharp and hooked, to draw 
leaves, c. to them, and to hold the forepart of the body, whilſt 
the hinder parts are brought up thereto. But nothing is more 
remarkable in theſe reptiles, than that theſe parts and motion are 
only temporary, and incomparably adapted only to their preſent 
nympha Hate; whereas in their aurelia fate, they have neither feet 
nor motion, only a little in their hinder parts: and in their ma- 
ture flate, they have the parts and motion of a flying inſect, made 
for flight. 

(F) It ia wonderful pretty mechaniſm, obſervable in the 
going of multipedes, as the Juli, ſcolopendre, &c. that on each 
fide the body, every leg hath its motion, one very regularly fol- - 
lowing the other from one end of the body to the other, in a 
way not eaſy to be deſcribed in words; ſo that their legs in 
going, make a kind of undulation, and give the body a ſwifter 
progreſſion than one would imagine it ſhould have, where ſo 
many feet are to take ſo many ſhort ſteps. | 

(8) Vertebrarum apoph Ver breviores ſunt, pracipue Jjuxta caput, 
cujus propterea flexus in averſum, & latera, facilis viperit eft : ſecut 
leonibus, c. Incumbit his offibus ingens muſaulorum minutorum 
' prefſidium, tum ſpinas tendinum exilium magno apparatu diducentium, 
tum vertebras potiſſimum in diverſa flectentium, atgque ** 
Adeogus lam corporis miram agilitatem, non tantùm (ut Ariſlot.} 
zr aural; nai x019puIn; di emrwdvne guoniam faciles ad flexum, & 
cartila- 
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bone, and the annular, and other muſcles, in ſuch 
as have none, all incomparably made for thoſe cu- 
rious, and, I may ſay, geometrical windings and 
turnings, undulations, and all the yarious motions 
to be met with in the reptile ine. 
Another thing that will deſerve our notice, is, 
the poiſon (+) that many of this tribe are ſtocked 
r 1 with. 


eartilagineas produxit vertebrat, ſed quia etiam multiplicia motũs lo- 
. calis inſtrumenta muſculos fabrefecit provida rerum parens Nature, 
conſecuta fuit.— The knots of the vertebre are ſhorter towards 
the head, and hence the viper can eaſily bend itſelf both back- 
wards and ſideways. It is not ſo in the vertebre of the lion. 
In that animal thoſe bones are ſtrongly guarded by a great num- 
ber of ſmall muſcles, which ſerve both to draw aſunder the ends 
of the ſmall tendons, and more particularly to bend the vertebræ 
different ways, and to ſtiffen them. And thus that part of the 
body poſſeſſes ſuch wonderful agility, not only becauſe the ver- 
tebræ are made flexible and cartilaginous, but becauſe Nature in 
her bounty has formed thoſe muſcles as the numerous and various 
inſtruments of local motion. „laß. Anat. Anim. p. 1. e. 39- 
de. Viperà à V. e/iingio. 

That which is moſt remarkable in the dertebers [of the rattle. 
ſnake, beſides the other curious articulations] is, that the round 
ball in the lower part of the upper vertebra, enters a ſocket of the up- 
per part of the lower vertebra, like as the head of the os femoris 
doth the acetabulum of the os iſchii ; by which contrivance, as alſo 
the articulation with one another, they have that free motion of 
winding their bodies any way. Dr. Tyſon! Anat. of the Rattle- 
ſnake in Philoſ. Tranſ. No. 144. What is here obſerved of the 
vertebre of this ſnake, is coinmon to this whole genus of reptiles. 

() My ingenious and learned friend, Dr. Mead, examined 
with his microſcope, the texture of a viper's poiſon, and found 
therein at firſt only a parcel of ſmall ſalts nimbly floating in the I. 
L but in a ſhort time the appearance was changed, and theſe ſa- 

N were ſhot out into cryſtalt, of an incredible tenuity and 
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with. Which I the rather mention, becauſe ſome 


make it an, objection againſt the Divine ſuperin- 


tendence and providence, as being a thing ſo far 

from uſeful, (they think, ) that it is rather miſchiey- 

ous and deſtructive of God's creatures. But the 

anſwer is eaſy, viz. That as to man, thoſe crea- 

tures are not without their great uſes, particu 

in the cure of (i) ſome of the moſt ſtubborn 
diſeaſes z 


arpneſs, with Something like Inoty here and there, from which they 

Lawey to proceed; ſo that the whole texture did in a manner repreſent 

eb, though infinitely finer. Mead of Poiſons, p. 9. 

p K. to the nature and operation of this poiſon, ſee the ſame in- 
genious author's hypotheſis, 1 in his following pages. 

This poiſon of the viper lieth in a bag in the gums, at the up- 
per end of the teeth. It is ſeparated from the blood by a con- 
glomerated gland, lying in the anterior lateral part of the os finci- 
Pitis, juſt behind the orbit of the eye: from which gland lieth 
a duct, that conveys the poiſon to the bags at the teeth. 

The teeth are tubulated, for the conveyance or emiſſion of 
the poiſon into the wound the teeth make; but their hollowneſs 


| doth not reach to the apex, or top of the tooth (that being 


ſolid and ſharp, the better to pierce); but it ends in a long ſit 
below the point out of which the poiſon is emitted. Theſe per- 
forations of the teeth, Galen faith, the mountebanks uſed to ſtop 
with ſome kind of paſte, before they ſuffered the vipers to bite 
them before their ſpectators. Cuts of theſe parts, (Fc. may be 
ſeen in the laſt cited book of Dr. Mead. Alſo Dr. Tyſon's 
Anat. of the Rattle-fnoke, in Phil. Tranſ. No. 144. 

(i) That vipers have their great uſes in phyſic, is manifeſt 
* their bearing a great ſhare in ſome of our beſt antidotes, 
ſuch. as theriaca andromachi, and others; alſo in the cure of the 
elephantiaſir, and other the like ſtubborn maladics, for which 1 


ſhall refer to the medical writers. But there is ſo ſingular a 


caſe in the curious s collection of Dr. OI. Worm. related from 
| SY | Kircher, 
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diſeaſes; however, if they were not, there would 
be no injuſtice for God to make a ſet of ſuch” 
742 | noxious 
Kircher, that 1 ſhalt entertain the reader with it. Near the 
village of Saſſa, about eight miles from the city Bracciano in 
Italy, ſaith he, Specus ſeu. caverna C vulgò la Grotta deli Serpi) 
duorum hominum capax, fiftulofis quibuſdam foraminibus in formam 
cribri perforata cernitur, ex quibus ingens quedam, principio verit, 
diverficolorum” ſerpentum, nulld tamen, ut dicitur, fingulari veneni 
qualitate imbutorum progenies quotannis pullulare folet. In hae 
ſpeluncd elephantiacos, dor, paralyticos, ' arthriticos, Podagricoc, 
De. nudos exponere ſolent, qui mox halituum ſubterraneorum calore in 
ſudorem reſoluti, ſerpentum propullulaniium, totum corpus infirmi im- 
flicantium, ſuctu lindtuque ita omni vitioſo virulentoque humore privare 
dieuntur, ut repetito hoe per aliquod tempus medicamento, tandem per- 
fete ſanitati reflituantur.——* There is a hole or cavern called the 
Grotto of Serpents, which is large enough to contain two men, 
and it is all perforated with ſmall holes like a ſieve. From theſe 
holes, in the beginning of ſpring, there iſſues a prodigious num- 
ber of ſmall different coloured ſerpents, of which every year 
produces a new brood, but which ſeem to have no poiſonous . 
quality. It is cuſtomary to lay down in the cavern, naked, ſuch 
perſons as are afflicted with white ſcurvy, leproſy, palſy, arthri- 
tis, gout, &c. and their bodies being ſubject to a copious ſweat 
from the heat of the ſubterraneous vapours, the young ſerpents 
faſten themſelves on every part, and extract, as is faid, by their 
ſuckiag, every diſeaſed or vitiated humour; ſo that after ſome 
repetitions of this mode of cure, the diſeaſed pals are reſtored 
to perfe& health. This cave Kircher viſited himſelf, found it 
warm, and every way agreeable to the deſcription he had of it; 
he ſaw their holes, heard a murmuring hiſſing noiſe in them 
but although he miſſed ſeeing the ſerpents, (it being not tlie 
ſeaſon of their creeping out,) yet he ſaw great numbers of their 
exuvie, or Sought, and an elm growing hard by laden with 
them, | 
The diſcovery of this cave, was by the cure of a * going 
from Rome to ſome baths near this place; who loſing his way, 
23 and 
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noxious creatures, as rods and ſcourges, to exe- 
cute the divine chaſtiſements upon ungrateful and 
| finful men. As to the animals themſelves, their poi- 
' ſon is, no doubt, of ſome great and eſpecial uſe to 
themſelves, ſerving to the more eaſy conqueſt, and 
ſure capture of their prey, which might otherwiſe 
be too reſty and ſtrong, and if once eſcaped, would 
hardly be again recoyered, by reaſon of their ſwifter 
motion, and the 'help of their legs ; ; beſides all 
which, this their poiſon may be probably of very 

great uſe to the digeſtion of their food. 
And as to the innocuous part of the reptile-kind, 
they as well deſerve our notice for their harmleſſ. 
neſs, as the others did for their poiſon, For as 
thoſe are endowed with poiſon, becauſe they are 
| predaceous z ; ſo theſe need it not, becauſe their 
food is near at hand, and may be obtained without 
ſtrife and conteſt, the next earth () affording food 
to 


and beiffy benighted, happened upon this cave; * finding it 
very warm, pulled off his clothes, and being weary and ſleepy, 
had the good fortune not to feel the ſerpents about him till they 
had wrought his cure, Vide Muſeum Worm. I. 3. c. g. 

The before-commended Dr. Mead, thinks our phyſicians deal 
too cautiouſly and ſparingly, in their preſcribing only ſmall 
quantities of the viper's fleſh, Ac. in the elephantiafis, and ſtuh- 
born leprofies ; but he recommendeth rather the jelly or broth of 
vipers; or, as the ancient manner was, to boil vipers, and eat 

ava like fiſh ; or at leaſt to drink wine, in which they have 
7 ay Vide Mead, ubi ſupra, p- 34+ | 
wh at earth-worms live upon earth, is manifeſt from the 
little curled heaps of their dung ejected out of their holes. But 
in Philo. Tranſ. No. 291, 1 have Sn it is in all probability 


C — 
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to ſuch as can terebrate, and make way into it by 
their vermicular faculty; and the next vegetable 
being food to others that can climb and reach (/), 
or but crawl to it. 


earth made of rotted roots and plants, and ſuch like nutritive 
things, not pure earth. And there is farther reaſon for it, be. 
cauſe worms will drag the leaves of trees into their holes. 

(1) Snails might be in danger of wanting food, if they were to 
live only upon ſuch tender plants as are near the ground, within 
their reach only; to impower them therefore to extend their 
purſuits farther, they are enabled, by the means mentioned in 
note (d), to ſtick unto, and creep up walls and vegetables at their 
pleaſure. 


4 4 
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CHAP, I. 
of the Irbabitants of the Waters, 


Have now gone through that part of the animal. 
world, which 1 propoled to ſurvey, the animals 
inhabiting the land, 
4s to the other part of the terraqueous globe, 
the waters, and the inhabitants thereof, not having 
time to finiſh what I have begun on that large ſubs 
ject, I ſhall be forced to quit it for the preſent, al- 
though we have there as ample and glorious a ſcene 
of the infinite Creator's power and art, as hath been 
already ſet forth on the dry land. For the waters 
themſelyes are an admirable work of God (a), and 


(a) Beſides their abſolute neceſſity, and great uſe to the 
world, there are ſeveral topics, from whence the waters may be 
demonſtrated to be God's work; as, the forming ſo vaſt a part 
of our globe; the placing it commodiouſly therein, and giving 
it bounds ; the methods of keeping it ſweet and clean, by its 
ſaltneſs *, by the tides, and agitations by the winds; the 

— 

The faltneſs of the ſea proceeds from the recrements of 
animal and vegetable bodies; ſuch as phoſphoric, ammoniacal, 
marine ſalt, and other ſubſtances ; theſe are waſhed from the 
earth by rains and carried down our rivers into the ſea, They 
feem all here to decompoſe each other, except the marine ſalt, 
which has therefore from the beginning of the habitable world 
been perpetually accumulating, The rock ſalt that is found in 
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of infinite uſe (+) to that part of the globe already- 
ſurveyed; and the prodigious variety (c), and; 
multitudes of curious and wonderful things obs. 
ſervable in its inhabitants of all ſorts, are an inex- 


hauſtible 


5 the waters uſeful to the vegetation of plants, and for 
food to animals, by the noble methods of ſweetening them ; and 


many other things beſides, which are inſiſted on in that part of 


my ſurvey, 


(b) Pliny having named- divers miratiia aquarum,' to ſhew- 


their power; then proceeds to their uſes, viz, Eedem cadentes 
omnium terrd naſcentium cauſa fiunt, prorſus mirabili naturd, quis 
velit reputare, ut fruges gignantur, arbores fruticeſque vivant, in 
calum migrare aquas, animamque etiam herbis vitalem inde deferre : 
Juſts confeſſione, omnes terre quoque vires aquarum beneficii. Qua- 


propter ante omnia ipſarum potentia exempla ponemus : Cun&as enim 


quis mortalium enumerare queat ?—® "Theſe ſhowers are the 
cauſe of all that the earth produces; and how aſtoniſhingly 


various is that fecundity if we conſider the growth of grain and 


fruits, of trees and ſhrubs; that the water raiſed by evaporation 
ta the heavens, ſeems thence to draw. that vivifying principle 
which it imparts to every herb and. plant : we muſt, in ſhort, 
confeſs, that the earth derives all its powers from the waters. 


Therefore let, us proceed to enumerate a few examples of the. 


virtues and properties of thoſe waters; for what mortal can re- 
count them all? —And then he goes on with an enumeration 
of ſome waters famed for being medicinal, or ſome other unuſual 
quality.— Hin, I. 31. c. 1 U 2. 


(e) Pliay reckons 176 kinds in the waters, whoſe names 


may be met with in his /. 32. c. 11. but he is ſhort in his ac» 
count. 

| * 
great maſſes in the bowels of the earth, ſeems to have been pro- 


duced by the evaporation of ſea water, cauſed by inteſtine fires 


in the early periods of the world. As ſea ſhells are found at 
great depths in the earth, wherever theſe have been diſcovered, 


we are certain that the ſea water muſt likewiſe have had acceſs: 
but I kno not whether it has been remarked that there are any 


* 


of all; the proviſions and ſupplies of food afforded 
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hauſtible ſcene of the Creator's wiſdom and power. 
The vaſt bulk of ſome (d), and prodigious mi- 
nuteneſs of others (e), together with the incompa- 
rable contrivance and ſtructure of the bodies () 


to 


(d) Pliny, I. 9. c. 3. ſaith, That in the Indian ſea there are 
balene quaternitm jugerum (i. e. 960 feet ) priſtes 200 cubitorum (i, e. 
300 feet). And J. 32. c. 1. he mentions whales 600 feet long, 
and 360 broad, that came into a river of Arabia. If the reader 
hath a mind, he may ſee his reaſon "why the _ arumals : are 
bred in the ſea, J. 9. c. 2. 

(-) As the largelt, ſo the moſt minute animals are bred i in the 
waters, as thoſe in pepper-water ; and ſuch as make the green 
ſcum on the waters, or make them ſeem as if green, and many 
others. See book iv. chap. 11. note (n), (o). 

VJ) It might be here ſhewn, that the bodies of all the ſeveral 


| mhabitants of the waters, are the beſt contrived and ſuited to 


that place and buſineſs in the waters which is proper for them 
that particularly their bodies are cloathed and guarded, in the 
beſt manner, with ſcales, or ſhells, c. ſuitable to the place they 
are to reſide in, the dangers they may there be expoſed unto, and 
the motion and buſineſs they are there to perform: that the 


contre of gravity (of great conſideration in that fluid element) is 


always placed in the fitteſt part of the body : that the ſhape of 
their bodies (eſpecially the more ſwift) is the moſt commodious 
for making way through the waters, and moſt agreeable to ge- 


ometrical rules; and many other matters beſides would deſerve a 


place here, were they not tao long for notes, and that I ſhall an- 
ticipate what ſhall be more proper for another place, and more 


__ - accurately y— of there. 


ſtrata of ſea ſhells in the neighhourhood of ſalt mines. The 
ſea -water around the ſhores of Britain contains about one 
twenty-cighth or one thirtieth part of ſea ſalt, and about ono 
W of magneſian ſalt. Ebiros. 


_ 
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to ſuch an innummerable company of eaters *, and 
that in an element, unlikely, one would think, to 
afford any great ſtore of ſupplies (g); the buſineſs 
of reſpiration performed in a way ſo different from, 
but equivalent to what is in land animals (5); the 

b adjuſtment 

(g) See before book iv. chap. 11. 

(% Galen was aware of the reſpiration of fiſhes by their 
branchie. For having ſaid, that fiſhes have no occaſion for a 
voice, neither reſpire through the mouth as land animals do, he 
ſaith, Sed earum, quas branchias nuncupamus, conſtructio, igſis vice 
pulmonis gi. Cam enim crebris ac tenuibus foraminibus int branchie 
he intercepte, aeri. quidem & wapori perviis, ſubtilioribus tamen 
quam fro mole aque ; hanc quidem extra repellunt, illa autem prompt? 
intromittunt, — “ But the gills from their conſtryCtion ſerve in- 
ſtead of lungs. For being perforated with a great number of 
very minute holes which are pervious to air and vapour, but too 
ſmall to admit the particles of water, they exclude the latter en- 

| tirelys 
— ot” 

* Fiſhes are the moſt voracious animals in nature. M 
ſpecies prey indiſcriminately on every thing digeſtible that 
comes in their way, and devour not only other ſpecies of fiſhes, 
but even their own. As a counterbalance to this voracity, 
they are amazingly prolific. Some bring forth their young 
alive; others produce only eggs. The viviparous blenny brings 
forth 200 or 300 live fiſhes at a time. Thoſe which produce 
eggs are all much more prolific, and ſeem to proportion their 
' ſtock to the danger of conſumption. Lewenhoek affirms that 
the cod ſpawns above nine millions in a ſeaſon. The flounder 
produces above one million, and the mackarel above 500,000. 

Scarce one in a hundred of theſe eggs, however, comes to ma- 
turity : but two wiſe purpoſes are anſwered by this amazing in- 
creaſe ; it preſerves the ſpecies in the midſt of numberleſs ene- 
mies, and ſerves to furniſh the reſt with a ſuſtenance adapted to 
their nature. Encycl. Britan. Art. [chthyology, EvitoR. 
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adjuſtment of the organs of viſion (i) to that ele- 
mont in which the animal liveth ; the poiſe (4), the 

ſupport, 


tirely, while they give free admiſſion to the former.” Galen 
de UP. Part. l. 6. e. 9. So alſo Pliny held, that fiſhes reſpired 


by their gills; but he ſaith Ariſlolle was of a different opinion. 


Pliny, 1. 9. c. 7. And ſo Ariſtotle ſeems to be in his Hi iftory of 

Animals, 1. 8. c. 2. and in other places. And I may add our 

famous Dr. Needhi:m. See his De Form. Fatus, chap. G. and An- 
er to Severinus “. 

(i) A protuherant eye would have been inconvenient” for 
fiffres, by hindering their motion in ſo denſe a medium as water 
is; or elſe their bruſhing through ſo thick a medium would 
have been apt to wear, and prejudice their eyes; therefore their 
cornea is flat; To make amends for which, as alſo for the re- 
ſraction of water, different from that of the air, the wiſe Con- 
triver of the eye hath made the cry/falline ſpherical in fiſhes, 
which in animals, living in the air, is /enticular, and more flat +. 

() Av I have ſhewed 'before, that the bodies of birds are 
nicely poiſed to ſwim in the air; ſo are thoſe of fiſhes for the 

water, 
. mmm 


The motion of the gills of fiſhes performed at regular in- 
tervals ſeems to be analogous to our breathings, and it is pro- 
bably the operation by which they ſeparate the air from the 
water. The fiſh firſt takes in a quantity of water by the mouth, 
which is driven to the gills; theſe cloſe, and keep the water 
which is taken in from returning by the mouth, while the bony 
covering of the gills prevents it from going through them, till 
the animal has drawn the proper quantity of air from it : then 
the. bony cover opens and gives it a free paſſage; by which 
means alſo the gills are again opened, and admit a freſh quantity 
of water. If the fiſhis prevented from the free play of its gills, 


it foon falls into convulſions and dies, Eprror. 


+ From the ſtructure of the cycs of fiſhes it has been ſuppoſed 


that the ſeuſe of ſeeing is very imperfect in this claſs of animals 
but 
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ſupport (), the motion of the body (n, forwards 
with great ſwiftneſs *, and upwards and downwards 
with great readineſs and agility, and all without 
feet and hands, and ten thouſand things beſides; 


water, every part of the body being duly balanced, and the 
centre of gravity (as I ſaid in note (J), accurately fixed. And 
to prevent vacillation, ſome of the fins ſerve, particularly thoſe 
of the belly; as Horelli proved, by cutting off the belly- fins, 
which cauſed the fiſh to reel to the right and left hand, and ren- 
dered it unable to ſtand ſteadily in an upright poſture. 

(!) To enable the fiſh to abide at the top, or bottom, or any 
other part of the waters, the air-bladder is given to moſt fiſhes, 
which, as it is more full or empty, makes the body more or leſs 
buoyant. 

(n) The tail is the grand inſtrument of the motion of the 
body : not the fins, as ſome imagine. For which reaſon, fiſhes 
are more muſculous and ftrong in that part, than in all the reſt 
of their body, according as it is in the motive parts of all ant» 
mals, in the pectoral muſcles of birds, the thighs of man, &c. 

If the reader hath a mind to ſee the admirable method, how 
fiſhes row themſclves hy their tail, and other curioſities relating 
to their ſwimming ; I ſhall refer him to Borelli ds Mot. Animal. 
Part 1. chap. 23. particularly to Prop. 213. ; 


but the circumſtance of their darting with velocity from a great 
diſtance to ſmall crevices of rocks and ſtones, or trunks of trees, 
| and other places of ſhelter, and their ſpringing out of the water 
to a conſiderable height to catch flies, and that in an evening 
when it is ſo dark that the inſects which attract them, eſcape 
our ſight altogether, affords convincing proof that they muſt 
poſſeſs the ſenſe of ſeeing in very great perfection. EpiTos. 

* The ſwiſtneſs even of moderate ſized fiſhes is ſo great, that 
they overtake with eaſe a ſhip at full ſail, and play round it as if 
it were motionleſs in the water, EvpiTos. 


/ 
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all theſe things, I ſay, do lay before us ſo various, 


ſo glorious, and withal fo inexhauſtible a ſcene of 


the Divine power, wiſdom, and goodneſs, that it 
would be in vain to engage myſelf in fo large a 
province, without allotting as much time and pains 


to it, as the preceding ſurvey hath coſt me. Paſ- 


ſing by therefore that part of our globe, I ſhall only 
ſay ſomewhat very briefly concerning the inſenſitive 
creatures, particularly thoſe of the vegetable kingdom, 


and ſo conclude this ſurvey. 
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BOOK X. 
Of Vegetables. 


THE vegetable kingdom, although an inferior 
branch of the creation, exhibits to us ſuch an 
ample ſcene of the Creator's contriyance, curioſity, 
and art, that I much rather chooſe to ſhew what 
might be ſaid, than engage too far in particulars. I 
might inſiſt upon the great variety there is, both of 
trees and plants provided for all ages, and for every 
uſe and occaſion of the world (a) ; ſome for build- 
ing, for tools and utenſils of every kind; ſome 
hard, ſome ſoft; ſome tough and ſtrong, ſome 
brittle ; ſome long and tall, ſome ſhort and low; 
ſome thick and large, ſome ſmall and flender ; 
ſome for phyſic (b), ſome for food, ſome for plea- 
a ſure; 
(a) The fifth book of Theophraſtur's Hiltory of Plattr.may 
be here conſulted ; where he gives ample inſtances of the various 
conſtitutions and uſes of trees, in various works, c. See alſo 
before, book iv. chap. 13. note (a). 

() Invifis quoque herbis inſeruit ¶ Natura] remedia : 1 . 
cuùm medicinas dederit etiam aculeatis—in quibus ipfis providentiam 
Nature ſatis admirari amplectigue non eff. Inde exoogitavit ali- 
quar aſpectu hiſpidas, tatu truces, ut tantim non vocem ipſius ingentis 
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ſure; yea, the moſt abject (c) ſhrubs, and the 
very buſhes and brambles themſelves, the huſband. 


man can teſtify the uſe of. 
I might 


, aan reddentts exaudire vidermar, ne ſe depaſeat avida 
quadrupes, ne procaces manus rapiant, ne negleaa vęſligia obterant, ne 
infidens ales inſringat : his muniendo aculeis, teli iſque armando, re- 
mediis ut tuta ac ſalva fint. Ita hoc quogue quod in iis odimuz, ho- 
minum cauſd excogitatum.—* Nature hath given medicinal qua- 
lities to plants that are odious and diſguſting to the ſenſes, and 
even to ſuch as are offenſive by their prickles; and in this we 
cannot ſufficiently admire her wiſe and provident economy, 
For ſome ſhe has made ſo unpleaſant to the fight, and offenſive 
to the touch, that we ſeem almoſt to hear her voice forbidding 
the beaſts of the field to brouze upon them, the idle hand to 
pluck them, the careleſs footſtep to encounter them, or the fowls 
bf the air to pereh upon them z thus guarding them, as if by 
theit own arms, and peeferring them ſafe for their medicinal 
uſes, And thus it is on man's own account that they are en- 
dowed with thoſe very qualities for which he hates and fhuns 

them.” —Plin. Nat. Hiſt. I. 22. c. 6. 
© Are ſome of the ſpecier of Nature noxiout ? They are alſo uſeful. 
Doch a nettlefling ? It is to ſecure ſo good a medicine from the rapes 
of children and cattle. Doth the bramble cumber a garden ? It makes 
the better bedge ; nvhere if it chanceth to prick. the owner, it will 
tear the thief. Grew, Coſmolog. I. 3. cap. 2. ſet. 47, | 

(e) That the moſt abje& vegetables, c. have their uſe, and 

are beneficial to the world, may in ſome meaſure appear from 
the uſe the northern people put rotten wood, Qc. unto. Salis 
ingenioſum modum habent populi ſeptentrionales in memoribus nocturno 
tempore pertranſeuntes, imo & diurno, quando in remotioribus aquilonis 
parribus ante, & poſt ſolftitium hyemale continus noftes babentur, 
Quique his remediis indigent, cortices quercinos inquirunt Putres, eaſque 
collocant certo interſiltio itineris inflitui, ut eorum ſplendore, quo volu- 
erint, perficiant iter. Net ſolam hoc preftat cortex, ſed & truncus 
putrefattus, ac fungus ipfe agaricus appellatus, &c.—* The people 
40 the In ng countries ſhew Conſiderable ingenuity when tra- 
velling 
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I might alſo ſurvey here the curious anatomy 
and ſtrufture of their bodies (4), and ſhew the 
 Admirable 


lg through the foreſts in * r or even in the ar 
time (for in thoſe arctie regions, both before and after the 
winter ſolſtice, they have continual night). They ſearch out 
the rotten bark of dak, and plate portions of it at certain in- 
tervals along the way where their journey lies, that they may 
ſee to travel by their light. It is not the bark alone that is en- 
dowed with this quality of ſhining 1 in the dark, but the trunk 


itſelf and thoſe fungi or agaries that grow upon it. — Mag. 
Hift. l. 2. e. 16. | 
To this we may add thi/les in making glaſs; whoſe aſhes Dr. 
Merret ſaith, are the beſt, viz. the-aſhes of the common-way 
thiftle, though all thiftles ſerve to this purpoſe. Next to thiftler 
are hop-ftringr, cut after the flowers are gathered. Plants that 
are thorny and prickly ſeem to afford the beſt and moſt _ 


Merret's Obfervations on Anton. Ner. p-. 265. 


Quid majora fequar ? ſalices, humileſque genifie, 

Aut ille pecori frondem, aut paſtoribus umbram 

Sufficiunt, ſepemgue ſatis, & pabula melli. | 
Vik. Georg. Ib. 2. ver. 434: 

« Even humble broom and oziers have their uſe, 

And ſhade for ſheep, and food for flocks produce; 

Hedges for corn, and honey for the bees.” —— _ 

Davdzer': Pirg. 


(d) Dr. Bral (who was very curious, and tried many experi- 
ments upon vegetables) gives ſome good reaſons fo imagine, 
that there is a dire& communication between the parts of 
tree and the fruit, ſo that the ſame fibres which conſtitute-t 
root, trunk, and boughs, are extended into the very fruit. 
And in old horn-bedms I have obſerved ſomething very like 
this; in many. of which there are divers great and ſmall ribs 
(almoſt like ivy, only united to the body) running from the 
root up along the outſide of the body, and terminating in one 

vol. 11, AA a ſingle 
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admirable proviſion made for the conveyance of 
the lymphatic and effential juices, for communi. 
cating the air, as neceſſary to vegetable as animal 
life (e): I might alſo ſpeak of even the very cover- 

| b oi FIGS ing 
ſingle or a few boughs ; which bough or boughs ſpread again 
into branches, leaves, and fruit. Sce what Dr. Beal hath in 
Lowth, Abridg. vol. 2. p. 710. 

But as to the particular canals, and other parte enlnting $6 
the anatomy of vegetables, it is too long a ſubject ſor this place, 
and therefore I ſhall refer to Sign. Malpighi's and Dr. Grew's 
hbours in this kind. 

(e) Tanta of reſpirationis "necefſitas & uſus, ut Natura in fin- 
gulis viventium ordinibus varia, ſed analaga, paraverit infirumenta, 
gue pulmones vocamus.—** Such is the uſe and neceſſity for reſpi- 
ration, that Nature has provided in all the ſpecies of living crea- 
tures various, but at the fame time analogous organs for that 
purpoſe, which we call lungs.” —[And ſo he goes on with ob- 
ſerving the apparatus made in the various genera of animals, and 
then ſaith :] Ja plantis vero, que infimum animalium attingunt ordi- 
nem, tantam trachearum copiam & produftionem extare par eft, ut 
| Bis minime vegetantium partes Prater corticem irrigentur. oy 
igitur (ut comjectari fas oft) cum fint viventia, viſceribus infixa 
terre, ab hac, ſeu potius ab agud & are, commixtis & percolatis d 
terrd, reſpirationis ſue materiam recipiunt, ipſarumque trachee ab 
balitu terre, extremas radires fubingreſſo, replentur,—* In plants, 
which are the loweſt ſpecies of animals, there is ſuch a number 
of trachee or air-veſſels that the minuteſt parts of vegetables (ex- 
cept the bark) ſeem to receive their nutriment by them. Plants 
then, we may conjecture, as they are living ſubſtances attached 
by their viſcera to the earth, ſeem to receive from it, or rather 
from the water and air mixed and ſtrained by the earth, the 
reſpirable matter, and are filled by the vapour from the earth 
entering and penetrating the roots. Malpip. Op. Anat. Plant, 
P. 15. 

Theſe brac hes or air cuir are viſible and appear very preuy 
in the leaf of ſcabious, or the vine, by pulling aſunder A . 


\ 
* 
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ing they are provided with, becauſe it is a curious 
work in reality, although leſs ſo in appearance : 
And much more therefore might I ſurvey the 
neat variety and texture of their leaves (J), the 

_ _ © admirable 


its principle ribs or great fibres ; between which may be ſeen 
the ſpiral air-veſels (like threads of cobweb) a little uncoiled: 
See Plate N, fig. 1. A figure whereof Dr. Grew hath given 
us in his Anat. Plant. tab. $1, 52. 
As to the curious coiling, and other things relating to the 
ſtructure of thoſe air-weſſels, I refer to Malpig. p. 14+ and Dr. 
Grew, ib. I. 3. c. 3. ſect. 16, Fc. and l. 4. c. 4. ſect. 19. of 
Mr. Ray, from them ſuccinaly, Hift. Plant. I. 1. c. 4. 

() Concerning the leaves, I ſhall note only two or three 
things. I. As to the fibres of the leaf, they ſtand not in the 


fall, in an even line, but always in an angular or circular 


poſture, and their vaſcular fibres or threads are 3, 5, or 7. 
The reaſon of their poſition thus, is for the more ere& growth 
and greater ſtrength of the leaf, as alſo for the ſecurity of its 
ſap. Of all which ſee Dr. Grew, J. 1. c. 4. ſea. 8. Cc. and 
J 4. Par. 1. c. 3. alſo tab. 4-fig-2 to tt. Another, obſervable 
in the fibres of the leaf, is their orderly poſition, ſo as to take 
in an eighth part of a circle, as in mallows ; in ſome a tenth, 
but in moſt a twelfth, as in holy-oa# or a ſixth, as in Hrings- 
1d. ib. tab. 46, 47. 


2. The art in folding up the leaves before their eruption out of 


their gems, Sc. is incomparable, both for its elegancy and ſe- 


curity, viz. In taking up (ſo as their forms will bear) the leaft | 


room ; and in being ſo conveniently couched ar to be capable of receiv« 
ing rote ion from other parts, or of giving it to one another g e. g. 

Firſt, there is the bow-lap, where the leaver are all laid ſomewhat 
convexly one over another, but not plaited ; but where the leaves are 
not ſo thick ſet, as to Hand in the bow-lap, there we have the plica- 
ture or the flat-lap, as in roſe-trees, &c. And ſo that curious ob- 
ſerver goes on ſhewing the various foldings, to which he gives 
the names of the duplicature, multiplicature, the fore-rowl, backs 


242 rowl, 
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admirable finery, gaiety, and fragrancy of their 
flowers (g). 1 Th alſo ne into the wonderful 
e - generation 


retul, and tre-rowl, or treble-rowl. Grew, ib. I. 1. c. 4. ſect. 14, 
Ge. To theſe he adds ſome others, J. 4. P. 1. 6. 1. ſef. g. 
Conſult alſo Malpig. de Gemmit, p. 22, c. 

To theſe curious foldings we may add another noble guard 
by the interpoſition of films, c. of which Dr. Grew faith 
there are about fix ways, viz. leaves, ſurfoili, interfoils, flalks, 
| hoods, and mantlinge. Grew, ib. and tab. 41, 42. Malpig. ibid. 

(g) In the flower may be conſidered the empalement, as Dr. 
Grew ; the calix'or perianthium, as Mr. Ray and others call it, 
deſigned to be a ſecurity and bands to the other parts of the 
flower. Florit velut baſis & fulcimentum eft, —** It is as it were 
the baſe and ſupport of the flower.” — Ray Hip. l. 1. c. 10. 
Flowers, whoſe petala are ſtrong (as tulips) have no calix. 
Carnations, whoſe petala are long and ſlender, have an empale, 
ment of one piece: and others, ſuch as the Enap-2weeds, have it 
conſiſting of ſeveral pieces, and in divers rounds, and all with a 
counterchangeable reſpect to each other, for the greater ſtrength 
and ſecurity of themſelves and the petala, Ec. they include. 
The next is the foliation, as Dr. Grew, the petala or folia, as. 
Mr. Ray and others. In theſe, not only the admirable beauty 
and luxuriant colours are obſervable, but alſo their curious fold- 
ixgt in the calix before their expanſion, Of which Dr. Grew. 
hath theſe varieties, viz. the cloſe-couch, as in roſes ; the con- 
clave-couch, as in blattaria Aore albo ; the fangle-plait, as in peaſe- 
bloſſoms ; the double-plait, as in Blue-bottles, &c.; the couch and 
plait together, as in marigolds, & c.; the rowl, as in ladies- 
\ borver ; the ſpire, as in malloxws ; and laſtly, the plait and ſpire 
together, as in convolvolus doronici folio. Lib. 1. cap. 5. ſect. 6. 

As to the flaming with their apices, and the Hola, (called the 
attire by Dr. Grew,) they are admirable, whether we conſider 
their colours or make, eſpecially their uſe, if it be as Dr. Grew, 

KR, and others imagine, n as a male ſperm, to im- 
pregnate 
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* 
”- 


* and make of the ſeed (5), and the great 
uſefulneſs of their fruit: I might ſhew that the ru- 
diments and lineaments of the parent · vegetable, 

though never ſo large and ſpacious, is locked up in 
the little compaſs of their fruit or ſeed, (ſee Pl. N, 


Ie. 3, 4 9 though Roms « be ſeeds are ſearce viſible, 


#44 *\J ' to 


pregnate and fructify the feed ; which opinion is corrobo- 
rated by the ingenious obſervations of Mr. Samuel Morland, i in 
Philo. Tranſ. No. 287. _ 

Religua uſus alimentigue gratid 3 [Natura] ideoque faule 
annoſque tribuit iis. Flores vera odoreſqus in diem gignit ;. magnd 
{ut palam 72 admonitione hominum, que ſpeBatiſſime floreant, be- 
lrrime marceſcere. . Other plants 1 formed for uſe and for 
the purpoſes of aliment ; and to theſe Nature has aſſigned a long 
duration of exiſtence. But flowers, whoſe chief excellence is their 
odour, have a very ſhort duration and live but for a day; an ad- 
monition to man that what is moſt beautiful to the ſight is doomed 
the ſooneſt to wither and decay.” —Plin. Nat. Hiſt. 1. 21. e. 1. 


(%% As to the curious and gradual proceſs of Nature in 


the formation of the ſeed or fruit of vegetables, cuts being 


neceſſary, I ſhall refer to Dr, Few 45. 209. nn 
5. oe ey og | | 5 

* The fecundity of many plants is moſt aſtoniſhing. A 
fingle ſtalk of Indian Turkey wheat produces in one ſummer 


2000 ſeeds ; of elecampane 3000; of ſun-flower 4000 of 
POPPY 32,000. A ſingle fruit or ſeed · veſſel of tobacco con- 


1 


number of ſceds muſt have been 360,000. The ſame-author 
eſtimates the annual produce of a ſingle ſtalk, of ſpleen-wort to 
be upwards of one million of ſeeds. .  EviTor, 
+ See pote-of the Eprron at the end of this chapte. | 
443 
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to the naked eye (/). And forafmuch as the per- 


n 0 lafety of the ſpecies depend: upon the 
| | 


(i) Fur of ri . ee, emina ova offe, ab 
idem decidua. Ine neft in eo Covo vel ſemine}] welut i _— 
non ſola viventir corma, ſed cum minimo trunco afſurg 
gemma ſeilicet, & inſignis radicis canus, fc, It was an — 
opinion of Empedocles that the ſeeds of plants were their eg 
In thoſe eggs or ſeeds are contained the rudiments of the thing 


Plaut, f its trunk, its buds, and roots.” —.Malpig. 5. 81. "ie 


plura in trad. de Seminum Veget. p. 14. C paſſim. 

In Matpight's Life, a debate may be ſecn between him and 
Sign, Trlumphetti, the provoſt of the garden at Rome, whether 
the whole plant be actually in the ſeed. The affirmative is 
maintained by Maſpighi, with cogent arguments; among which 


this is one: Non præoccupatd mente, ,oculis microſcopio armatis, 


luftret queſo phaſeolorum ſeminalem plantulam nondum ſatam, in qud 
folia ftabilia, hecque ampla evidenter obſervabit ; in eddem pariter 
gemmam, nodos, ſeu implantationes a varias ſoliorum caulis deprehendet, 


Caulem infignem fibris li kgneig, & ulriculorum ſeriebus conflantem con. 


Hicus attinget.— Let any one with an unprejudiced mind ſur- 
vey, by the help of a microſcope, a ſeed of the kidney-bean be. 
fore it is ſown, and he will plainly obſerve in it the broad leaves, 
the buds, and the knots or inſertions of the various ſtems. He 


will perceive the ſtalk diſtiuguiſtied by its woody fibres, and the 


rows of its veſicles,” (See Pl. N, . 4.) And whereas S. 

Triumphetti had ob jected, that wegelatione, metamorphoſi, inedid 

plantas in alias deg degenerare, ut 0 I In Ceonſtat! precipu? 
rititi in lH, & boli in rriticum veg. — By , 1 

metamorphoſis by want of nouriſhment, one plant degen 

into another; _s for example, heat into darnel, and vic 5 b 

darnel into Wheat,” —In anfwer to this "witch is one 0 

2 arguments againſt Maſpight's aſſertion) Malpighi re- 
lies, Nondum certum eft de integritate, & ſucceſſu experimenti, nam 
lemi mihi, & amitit, tritici metaniorphoſis non c 45. Aduiſſa 

tamen metumor ph el, quoniam bc neplecta cultura, aut vitio ſoli, aut 

atris contingit—ideo ex morboſo & monſtroſo affetu non lices inferre 


permanentem . 4 Naturd wm fer? Plantar * 


2 336 


Fig.1. The Trachees orie in he 
Fig. Ine wild Pine, a parasutznl Plant of Jamaica, which grows on the branches 
; and on the trunks of Trees. 

Pg 3. The young Tulip as it us fund in the bottom of the root in winter | 

Pig. 4. The rudiments of the future plant.as contained in @ Bean,a a the Parendiyma or / 
Suse substance, which nourishes the r ot, 6 U the reed οt una gwes i 
-ment to the alias or rot of the plant, betore it can draw nutriment om the Farth. 
c the Nadide or root, d the Plume or Bud which e the m an leaves of the 
Plant, and which tikewie draws nutriment from the geod.root, till the rue is fitted 
© funih it with uc for the Fart. 
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fafety of the ſeed and fruit in'a great meaſure, 
I might therefore take notice of the peculiar care 
the 


culturd varias reds, EC, 1 am yot ſufficiently certain with 
| rd to the authenticity or the event of the experiment ; for 

in all the trials which either I or my friends have made, the 
change did not take place. And even admitting there were a 
change or metamorphoſis of the one grain i into the pther, as this 
might have happened from negligence i in the culture, fault of 
the ſoil or air, we ought not, from a morbid and preternatural 
affection of the plant, to infer a permanent ſtate intended by 
Nature. I have obſerved wild plants produce great varieties 
from culture. I have more largely taken notice of rg 
anſwer, becauſe he therein ſhews his 571 about che t 
mutation of vegetables. Vid. Mal g. Vit p. 67. 

So Mr. Lewenboecl, after his nice obſervations of an gra 
lernel, which he made to germinate. in his pocket, ec. con- 
cludes, Thus we ſee, how ſmall a particle, no no bigger that a coarſe 
ſand (as the plant is repreſented) i increaſed, KS A plain de- 
monſtration that the plant, and all belonging to it Was r aftually in the 
feed, in the young plant, its body, root, He. Phe. L Trat No. 
287. See allo Raii Cat. Cant, in Acer maj. from Br Highmore. 
But in all the ſeeds which I have yiewed, except the maple, the 
plant appears the plaineſt to > the naked eye, 3 and alſo very ele- 
gant, in the Nux Vomica. 

Natura nin obſervat magnitudinis proportionem inter femina & 
Plantar ab iſdem ortas, ita ut majus ſemen majorem ſemper producat 
plantam, minus minorem. Sunt enim in genere herharum non pauca, 
quarum ſemina arborum nonnullarum ſeminibus non djco ab., 
ſed multo majora, Sie v. g. ſemina fabe, te. ſemina ami, c. 
multis vicibus magnitudine fuperant.—* Natute does not obſerve 
any certain proportion of ſize between plants and the ſeeds 
which produce them, as that the largeſt ſeed ſhould always pro- 
duce the largeſt plant, and vice verſa. For there are many 
ſeeds of herbs which are not only equal in fize to the ſeeds of 
trees, but much larger, Thus, for example, the ſeed of t 
| bean far ſurpaſſes in magnitude the ſeed of the eli tee. . 


ubt ſupra, 1.1. c. 13. 
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the great God of Nature hath taken for the cons 


ran, and ſafety, hereof, As particularly in 
| ſuch 


F, uicem reliquaſque capillares hk ſemine carere veteres 

prodidere, quor etiam ſecuti 717 e recentioribus nounull;, #518 
8c, —Alii e contra, Baubinus, &Ac. filices & congeneres ſpermate- 
horas g of contendunt. Partim quia Hiſtoria Creationis, Genel, ii. 
12, Kc. Hane ſententiam e efſe—autopfia convineit,— 
« Moſt of the ancient writers maintained that the fern and 
other capillary-p lants had no. ſeed ; an opinion followed like. 
wiſe by ſome” of the moderns, as Dodonzus, &c. Bauhinus and 
others, however, maintained the contrary, and contended chat 
the fern and all plants of that ſpecies bear ſeed ; and my own. 
obſervation convinces me that this opinion is true,” —Fredericus 
Cefiur, he ſaith, was the firſt that diſeovered theſe ſeeds with the 
help of a microſcope ; and ſinoe him, Mr. V. C. hath more criti- 
cally obſerved them. Among other things obſerved by that in · 
genious gentleman are theſe ; Pixidule ſeu capſule ſemina conti- 
nentes in Peri iſque Bae genus Plantis perquam exil granulo arene val. 
garis ciuereg plus duplo minores ſunt 3 imo in  nonnullis ſpeciebus vix 
tertiam quartamve arenulg partem magnitudine equant, vgſicularum 
guarundam annulis gut faſcialis vermi iformibus odwolutarum ſpeciem 
exhibentes. "Nonnulle ex his veſiculis 190 circiter ſemina continerg 
deprehendehantur—adeo eximid parvitate ut nudo oculo_prorſus. 
cen. inviſibilia, nec niſi microſcopii interventu. detegi poſſent. . 0+ 
munda regalis, gue aliis omnibus filicis ſpeciebus mole—antecellit—s 
vaſcula ſeminalia obtinet æquò cum reliquir congeneribus magnitudinit 
—quorum immenſa & viſum fugiens parvitas cum magnitudine plania 
collata—adeo nullam gerere proportionem invenietur, ut tantam plan- 
fam ” 22 femine product attentum obſervatorem merits in admira- 
The little caſgs or capſules which contain the 

ſeed in ry ip cup cl is ſpecies of plants are leſs than half the ſize of a very 
ſmall grain of duſt; nay in certain kinds they do not exceed 
the third or fourth part of ſuch a grain, and reſemble little blad- 
ders bound about with ſpiral twiſting rings or fillets. Some of 
theſe little bladders were found to contain about 100 ſeeds, fa 


_ - fmall as to be quite inviſible to the naked eye, and only per- 
ceptible by help of the microſcope. The oſmandg regalis, which 


mo 
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ſuch as dare to ſhew their heads all the year, how 
ſecurely their flower, ſeed, or fruit is locked up all 
the winter, together with their leaves and branches, 
in their gems (&), and well fenced and covered 
there ha” neat and cloſe tunicks. And for ſuch 


as dare not ſo to expoſe themſelves, with what 
ſafety are they preſerved under the coverture of 
exceeds in magnitude of the plant all the other ſpecies of fern, 
has ſeminal veſſels equally minute with the reſt, and ſo diſpro- 
portionate to its magnitude as to ſtrike the beholder with aſto- 
niſnment. Na, ubi ſupra, I. 3. p. 132. This V. C. was Mr. 
Vill. Cole as he owneth in a letter I have now in my bands of 
his to Mr. Ray, of 0806. 18, 1684. 

(4) YVegetantium genus, ut debitam magnitudinem ſortiatur, & 
fue mortalitatit jaturam ſucceſſrod prolis eduBlione reparet, flatis 
temporibus novas promit partes, ut tandem emergentes uteri, recentes 
edant foboles. Emanantes igitur d caule, caudice, ramis, & radi- 
cibus novelle hujuſmadz parter, now illics laxate extenduntur, fed com- 
ſubſiftunt, gemme appellantur, £9. —4 In order that the vegetable 
kingdom may maintain its juſt proportion to the other produce. 
tions of Nature, and repair by the fecundity of its productions 
the ſucceſſive decay of th the individuals, each plant, at ſtated 
ſeaſans, puts forth new parts, which; like ſo many matrices, 
are capable of producing new offepring. Theſe parts are not 
immediately unfolded, bat contain in a compreſſed form the ru- 
diments of the future productions, and lying as it were under 
the arm· pits of the leaves, are called gems or buds.Malpig. de 
Gemmizs, p 22.— And then that great man goes on to ſhew the 
Amid various methods of Nature, in repoſiting i in that little 
compaſs, ſo large a part of a tree or plant, the curious ſtructurt 
| of the gems, the admirable guard afforded them, and the leaves, 
flowers, and ſeed contained in them, Se. Of which having 
taken notice before, I paſs over it now, 'and only refer to our 
author Malpight, and N. Grew, in the places recited in note 


Du (Fg). 
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the earth, in their root (/), ſeed (n), or fruit, till 
; invited out by the kindly warmth of the ſpring ! 
And 


6 Of bulbous, eee probably of the far 
greater number of perennial roots of herbs, as arum, rapt<craw- 
foot, &c. it is very obſervable, that their root is anuually re- 
newed, or repaired out of the trunk or ſtalk itſelf; that is to 
fay, the bafis of the ſlall continually, and by inſenſible degrees 
deſcending below the ſurface. of the earth, and hiding itſelf 
therein, is thus both in nature, place, and office, changed into 
a true root, 80 in Brocun zuvor, the baſis of the ſtalk ſinking 
down by degrees, till it lies under ground, becomes the upper 
part of the root ; and continuing {till to ſink, the next year be- 
comes the lower part; and the next after, that, rots away; 
« new addition being ſtill yearly made out of the ſtalk, as 
Non elder parts yearly rot away. _ Grew, ibid. I. 2. p. 59. ubi 
(.) How ſafe and agreeable, a conſervatory the earth is to 

vegetables, more than any other, is manifeſt from their rotting, 
drying, or being rendered infecund in the waters or the air; 
but in the earth their vigour is long preſerved... Thus ſeeds 
particularly, Mr. Ray thinks ſome, may probably retain their 
fecundity for ten years, and others loſe, it in five; but, ſaith he, 


>. In terra gremio latitantia,  quamvis tot caloris, frigoris, humoris & 


ſiccitatis varietatibus ibidem obnoxia, diutiùs tamen Cut puto ) ferti- 
 bitatem ſuam tuentur quam ab hominibus diligentiſſimè cuſtodita ; nam 
% & alii ante me multi . — 7 > IE 
im aggeribus foſſarum recens fatlis inque areis gramineis efſyſſis, uli 

poſt hominum memoriam nulla unquam ſinapeos | ſeges ſucereverat. 
uam tamen non ſponte artam ſuſpicor, ſed d ſeminibus in terrd per 
tot annos refiduis etiam prolificis, —** Theſe ſeeds lying hid in the 
earth, although expoſed: to ſuch variations of heat, cold, dry- 
neſs, and moiſture, retain, as I i imagine, their fecundity much 
longer than when preſerved by the utmoſt care of man; for 
both myſelf and others have obſerved a great crop of muſtard 


ſprung up on the mounds of ditches newly. dug, and in mw 
TS 
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And when the whole vegetable race is thus called 
out, it is admirable to obſerve the methods of 
Nature in guarding thoſe inſenſitive creatures againſt 
harms and inconveniencies, by making ſome (for 
inſtance) to lie down proſtrate, and others to cloſe 
themſelves up (i) upon the touch of animals, and 
the moſt to ſhut up their flowers, their down (o), or 

; other 


84 


_ plots when dug up, white no muifiant kad bees at ad 
within the memory of man, I have no idea that thoſe plants 
were ſpontaneouſly produced, but believe that they have grown 
from ſeeds lying long concealed in the earth, but Kill retaining 
their prolific powers” ——Ray Hi. Pl. J. 1. c. 13. 

(n) Planta nonnulle eſc hynomena vateribus dice, recontioribus 
vive, & ſenſitive, & mimoſa, haud obſcura ſenrùs inairia pro- 
dunt ; ſiquidem fulia earum manu aut baculo tada, & puululum 
compre//a, pleno etiam meridie, ſplendente ſole, illico fe contrahunt g 
in nonnullis etiam fþeciebus cauliculi teneriores concidunt &  welut 
marceſcunt ; quod idem ab are | frigidiore | admiſſo pmtiumur 
« Thoſe plants termed e/chynomene by the ancients, but which 
we call living, ſenſitive, or mimous, exhibit no obſcure'marks 
of ſenſation ; for their leaves, when touched by the hand or 
with a ſtick, and a little compreſſed, immediately contract 
although at noon-day and in ſun-ſhine; in ſome ſpecies the 
tender ſtem falls down apparently drooping, which likewiſe 
bappens when they are expoſed to a blaſt of cold . 
Hist. Pl. t. 1. L 18. App. 1. 2. c. 8. p. 978 


(e) I have obferved that many, if not moſt vegetables, Jo 
expand their flowers, down, c. in warm, ſun-ſhiny weather, 
and again cloſe them towards evening, or in rain, Qc. eſpecially 
at the beginning of flowering, when the ſeed is young and ten- 
der; as is manifeſt in the down of dandelion and other downs z 
and eminently in the flowers of pimpernel, the opening and ſhuts 
ting of which are the countryman's weather-wiſer; whereby 

4 . Gerard 
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other their like, guard, upon the gloſe and cool of 
the evening, by means of rain or other matters 
that may be prejudicial to the tender ſeed *, A 

And now to theſe- conſiderations relating to the 
ſeed, I might add the. various ways of Nature in 
diſſipating and ſowing it, ſome being for this end, 
winged with light down, or wings, to be conveyed 
about by the winds ; others bcing laid in elaſtic, 


ſpringy caſes, that when they burſt and crack, 


dart their ſeed at —— diſtances, performing 
| ..___ thereby 


Gerard faith, he foretelleth what weather tral follow the next 
day; for, ſaith he, If the flowers be cloſe ſhut up, it betobeneth 
rain and foul weather 5 contrariwiſe, if they be dread abroad, 


ys Sapp Ger. Herb. 6b. 2. c. 183. 


E. & alia [arbor in tylis] fimilis, foliofor tamen, reflow 


floris 5 quem noftu comprimens, aperire incipit ſolis exortu, meridie 


expandit. Incole dormiro cam dicunt.—“ There is" likewiſe an- 

other plant among the tyli, but more leafy and of a roſy colour, 

which cloſes in the- night-time, begins to open at ſun-riſe, and 

expands at noon-day, It is vulgarly n N N | 
"= Hiſt. I. 12. e. 11. 


Blas ſt is obſerved by Dr: Darwin, tht the e e pet 
of plants are in general more acrid than their leaves; and hence 
they are much ſeldomer devoured by inſects. All eſſential oils 
of plants are deſtructive to inſets, and hence their uſe in the 
yegetable c:conomy, to protect the flowers or leaves from the 
depredations of their voracious enemies. The nauſeous or 
pungent juices of ſome plants ſerve the ſame uſeful purpoſe; 
and even the ſtrong ſmell of certain vegetables is a part of their 
defence. There are ſome plants, as the tropæolum, garden 
nafturtium or Indian creſs, which emit electrical ſcintillations, 


which probably anſwer the ſame beneficial end. Epiron, 
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thereby the part of a good huſbandman (v); others 
by their agreeable taſte and ſmell, and ſalutary na- 
| ture, 


(þ) S. ſoon as the ſeed is ripe, Nature taleth ſeveral methods for 
its being duly ſown ; not only in the opening of the uterus, but alſo in 
the make of the ſeed itſelf. For, firſl, The ſeeds of many plants, 
which affet a peculiar ſoil or ſeat, as of arurn, poppy, &c. are heavy 
and ſmall enough, without farther care, to fall direaly down into the 
ground. But if they are ſo large and light as to be expoſed to the 
wind, they are often furniſhed with one or more hooks, to flay them 
from flraying too far from their proper place. So the ſeeds of avens 
have one fingle hook ; thoſe of agrimony and gooſegraſs, many ; 
both the former loving a warm bank ; the latter,” an hedge for its 
ſupport. On the contrary, many ſeeds are furniſhed with wings or 
feathers ; partly with the help of the wind to carry them, when ripe, 
from off the plant, as of aſh, &c. and partly to enable them to 
make their flight more or leſs abroad, that ſo they may not, by falling 
together, come up too thick ; and that if one ſhould miſs a good ſoil or 
bed, another may hit. So the kernels of pine have wings—yet ſhort— 
whereby they fly not into the air, but only flutter upon the ground. 
But thoſe of typha, dandelion, and moſt of the pappous kind, have 
long numerous feathers, by which they are wwafted every way. Again, 
there are ſeeds which are ſcattered not by flying abroad, but by being 
either ſpirted or flung away. The firſt of thoſe are wood-ſorrel, 
which having a running root, Nature ſees fit to ſow the ſeeds at ſome 
diſtance. The doing of which is effefed by a white flurdy cover, of 
a tendinous or ſpringy nature. This cover, ſo ſoon as it begins to dry, 
burſts open on one ſide, in an inſtant, and is violently turned inſide out- 
ward, and ſo ſmartly throws off the feed. The ſeeds of harts- 
tongue is ſlung or ſhot away, by the curious comrivance of the ſeed- 
caſe, as in codded aſmart, only there the ſpring moves and curls in- 
ward, but here outward, viz. every ſced- caſe is of a ſpheric figure, 
and girded about with a flurdy ſpring. The ſurface of the ſpring re- 
ſembles a fine ſerew. So ſoon as this ſpring is become flark enough, 
it ſuddenly breaks the caſe into two halves, like two little cups, and 
ſo ſlings the ſeed. Grew, ib. p. 199. and in tab, 72. all theſe ad- 
mirable artifices are handſomely repreſented, | : 

FOE Ruin 
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ture, inviting themſelves to be ſwallowed, and car- 
ried about by the birds, and thereby alſo fertilized 
| | by 

Quin fi quantitas modica ſemimum ( filicis phyllitidis quoque) 
a foliis in ſuledtam charte munde—ſchedam decutiatur, deterga- 


true, & deinde in acervum converratur, vgſicularum ſeminalium 


plurimit und difſulientibus, & fibi invicem allifir, acervulus varia 
moveri per partes videbitur, non ſecus ac fi ſyrenibus aut iſtiuſmodi 
beſliolis repletus efſet—quin ſi locus tranguillus fit, aure proxime ad- 
motd, crepitantium inter rumpendum vaſculorum ſonitur—percipietur ; 
& fe microſcopio chartam oculis oberres, ſemina per eam undique 
ſparſa, & ad notabilem ab acervs diflantiam prejecta comperies.— 
« If a moderate quantity of the ſeeds of the fern phyllites be 
ſhaken off upon a ſheet of white paper, wiped, and gathered into 
a heap, by the ſeminal veſicles ſtarting aſunder and ſtriking each 
other, the whole heap will appear to be in motion in ſeveral 
parts, as if filled with ſmall inſeQs ; and if the place is quiet, by 


approaching the ear to the heap, one may hear the ſound of the 


little veſicles crackling as they burſt, and obferve the ſeeds 
flying off, ſcattered at a conſiderable diſtance from the heap.” — 
Ray's Hiſt. Pl. p. 1 = 

The admirable contrivance of Nats. in this Plant is mgft plain, 
For the ſerd-veſſels being the beſt preſerver of the ſeed, it is there kept 
from the injuries of air and earth, until it be rainy, when it is a proper 
time for it to grow, and then it is thrown round the earth, as grain 
by a ſtilſul ſower.—When any wet touches the end of the ſeed-veſſelr, 
with a ſmart noiſe and ſudden leap it opens itſelf, and with a ſpring 
ſeatters its ſeed to a pretty diſtance round it, where it grows. Dr. 
Sloane Voy. to Jamaica, p. 150. of the gentianella fore cerules, 
&c. or ſpirit-leaf. 

The plants of the cardamine: ſumily, and many others, may be 
added here, whoſe pods fly open, and dart out their ſeed, upon 2 
{mall touch of the hand. But the moſt remarkable inſtance ia 
in the cardamine impatiens, cujus filigue (ſaith Mr. Ray) wel leviter 
tacte, atutim yaculantur [ſemina] imò, quod longe mirabilius vide- 
tur, fi ſiliguat non tetigeris, fi tamen manum velut tafiurus proxime 


_ admoveas, ſemina in appropringuaniem evibrabunt ; quod tum Mori- 


Jonus 
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by paſſing through their bodies (); and others not 
chus taken care of, do many of them by their uſe- 
fulneſs 


onus ſe ſepius expertum ſeribit, tum Jobnſtonus apud Gerardum ue- 
rum efſe affirmat, —<* The impatient cardamine, whoſe pods when 


ſlightly touched immediately explode; and what is ſtill more 
wonderful, although one does not touch the pods, but only 
move the hand towards them, as if going to touch them, the 
ſeeds will fly out at its approach ; an experiment which both 
Moriſon declares he has often tried, and Johnſton and Gerard 
afhrm to be true. Hi. Plant. I. 16. c. 20. 

Neither is this proviſion made only for land vegetables, but for 
ſuch alſo as grow in the ſea. Of which I ſhall give an inſtance 
from my before-commended friend, Dr. Sloane. As to the fuci, 
their ſeed hath been diſcovered (and ſbewed me firſt) by the induſtry 
of the ingenious herbariſt Mr. Sam. Doody, who found on many of 
this kind ſolid tubercules, or riſings in ſome ſeaſons, wherein were 
lodged ſeveral round ſeeds, as big as nuftard-ſeed, which, when ripe, 
the outward membrane of the tubercule breaking, leaveth the ſeed to 

float up and down with the waves. The ſeed coming near flones, or 
any ſolid foundation, by means of a mucilage is carries with it, flicks to 
them, and ſhoots forth ligulz with branches, and in time comes to its 
perfection and magnitude. Sloane Voy. Jamaica, p. 50. | 

But although Mr. Doady had hinted, and conjectured at the 
thing; yet the firſt that diſcovered the ſeeds in ſuci, was the be- 
fore · commended Dr. Tancred Robinſon; as may be ſeen by com- 
paring what Mr. Ray ſaith in his Synop/. Stirp. Brit. p. 6. with 
his Append. Hiſt. p. 1849. Beſides which ſuci, the Dr. tells me, 
he obſerved veſſels and ſeed in coralloid ſorubs *, as allo in ſeveral 


Fungi, 
— _ 


* 8 formerly believed to be ver 
getable ſubſtances ; but they are now known to be the ſhells or 
matrices of animals of the polype kind; ſome conſiſting of 2 
liagle tube which is inhabited by one worm, others of a great 
congeries of tubes, each containing its diline anal. Other 

genera 
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fulneſs in human life, invite the huſbandman and 
gardener carefully to ſow and nurſe them up. 
| 3 


fungi, not only in the ſpecies of crepitus lupi, but alſy between the 
lamelle of other ſpecies, and in that ſubterraneous kind called 
truffles, whoſe ſeed and veſſels open in the cortex, at ſome ſea- 
ſons, he faith, like that of mallows in ſhape. 

As to the crepitus lupi, I have more than once examined their 
powder, with thoſe excellent microſcopes of Mr. Wilſon's make : 
but the moſt ſatisfaftory view Mr. W.]ſon himſelf gave me; by 
which I found the ſeeds to be ſo many exceeding ſmall puf-ball; 
with round heads, and longer than ordinary ſharp-pointed ſtalks, 
as if made on purpoſe to prick eaſily into the ground. Theſe 
ſeeds are intermixcd with much duſty matter, and become hurt- 
ful to the eyes, probably by their ſharp ſtalks pricking and 
wounding that tender organ, 

(q) The ancient naturaliſts do generally agree, that miſſetoe 
is propagated by its ſeeds carried about by, and paſſing through 
the body of birds. Thus Theophraſtus de Cauſ. Plant. I. 2. c. 24. 
To & and ons 699» , &c, Initium vero d paſtu avium :— Duippe 
viſco detradto confefloque in alveit, quod ſrigidiſimum 95 ſemen cum 


arcremento purum dimittitur, & fadd mutatione aligud in arbore ſler- 


coris causd pullulat, crumpitgue, £9c.—* It proceeds from the food 
of birds; for the miſletoe being plucked and concocted in the 


ſtomach and bowels of the bird, the ſeed which is of a very cold 


nature is voided pure along with the excrement, and being 
cheriſhed by the dung which makes a change upon the tree, it 
there ſprings and vegetates.” 80 alfo Pliny ſaith, viz. Omnino 
auiem ſatum ['viſcum] nullo modo naſcitur, nec niſi per alvum avium 

redditum, 


—— — 


genera of marine productions, which have all the appearance of 
plants, and were formerly conſidered as ſuch, are found in like 
manner to be the neſts of ſea animals, to which they bear the 
ſame relation as the ſhell does to the ſnail which inhabits it. 


doch are the heratophyta, eſchara, ſponges, and alcyonium. 
Epirox. 
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To this ſo ſingular a care about the propagation 
and conſervation of the ſpecies of vegetables, I 
A might 


redditum, maxime  palumbis ac tr Ha eft natura, ut n i malu- 
ratam in ventre avium, non proveniat, —** The miſletoe never 
ſprings when ſown, unleſs firſt voided by birds, eſpecially by 
wood-pigeons and thruſhes. For it r to be matured in 
the bowels of birds. Pin. V. H. I. 16. c. 44. Whether 
what Theophraſius and Pliny affirm, be Rar to the better 
fertilizing the ſeeds of miſleloe, I know not; but that it is 
not of abſolute neceſſity, I can affirm upon mine own experience, 
having ſeen the ſeeds germinate, even in the bark of oak. But 
although they ſhot above an inch, and ſeemed to root in the tree, 
yet they came to nothing, whether deltroyed by ants, Oc. 
which I ſuſpected, or whether diſagreeing with the oak, I know 
not. But I ſince find the matter put out of doubt by Mr. 
Doody ; which ſee in Mr. Ray's Hiſt. Plant. App. p. 1918. 
| Nutmegs are ſaid to be fertilized after the ſame manner, as Ta- 
vernier ſaith was confirmed to him by perſons that lived many 
years in thoſe parts; whoſe relation was: the nutmeg being 
ripe, ſeveral birds come from the iflands toward the ſouth, and 
devour it whole, but are forced to throw it up again, before it be 
digeſted : and that the nutmeg, then beſmeared with a viſcous 
matter, falling to the ground, takes root, and produces a tree, 
which would never thrive, was it planted. Tavern. of the Com- 
mod. of the G. Mogul. And Monſieur Thevenot, in his Travels 
to the Indies, gives this account: the tree is produced after this 
manner; there is a kind of birds in the iſland, that having picked 
off the green huſk, ſwallow the nuts, which having been ſome 
time in their ſtomach; they void by the ordinary way; and they 
fail not to take rooting in the place where they fall, and in time 
grow up to a tree. This bird is ſhaped like a cucloo; and the 
Dutch prohibit their ſubjects, under pain of death, to kill any of 
them. Jide Sir T. Pope-Blount's Nat. Hiſt. 
But Mr. Ray gives a ſomewhat different account: Func 
ſrutum [nucem moſchatam] variæ quidem aves depaſcuntur, ſed 


main columbe genus allum & parvum, que dehiſcente nucamenio, 
voz. 11, | BB illecta 
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might add the nice proviſion that is made for their 
fupport and aid, in ſtanding and growing, that 
they may keep their heads above ground, and not 
be rotted and ſpoiled in the earth themſelves, nor 
thereby annoy us; but, on the contrary, miniſter to 
all their ends, the our uſes; to afford us houſes, 
utenſils, food (7), phyſic, . yea, diverſion 
| too, 
illedi — macis, hunc cum nuce evipiunt & devorant, nec nifi 
repletd ingluvie capaciſſimd ſaginam deſerunt. Noſtrates ibi merca- 
tores columbis iſtis nut · eaters Ave nucivoris nomen impoſuerunt. 
Quas autem vorant nuces, poſt integras per alvum reddunt. Red. 
dite citius deinde germinant uipote præmaceratæ fer vore ventriculi, 
Arbores inde nate ceu pracociores, facile ſunt corruptioni obnoxie 
 fruftumque ferunt ceteris multo viliorem, & hc caurd neglidum in 
colis contemtumque, preter macin, quem ad adulterandum meliorem ad- 
hibent,—** This fruit (the nutmeg) is fed upon by various birds, 
but chiefly by a kind of ſmall white pigeon, which, when the 
covering of the nut ſplits open, being allured by the ſweetneſs 
of the mace, pluck it off, together with the nut, and devour it; 
and never ceaſe ſwallowing till they are perfectly ſtuffed, The 
merchants of our country call theſe birds nut- eaters. The nuts 
which they ſwallow are voided entire, and being macerated by 
the heat of the ſtomach, vegetate the quicker. But the trees 
which are thence produced are more liable to rottenneſs, and bear 
a very inferior ſpecies of fruit, which is therefore deſpiſed and 
neglected hy the natives, except the mace, which they uſe for 
adulterating what is of a better quality.” — Ray's H. P. I. 27. 
8. 4 
(r) Arbores blandioribus fruge ſuccis hominem mitigavere. E 
iir recreant membra olti liquor, vireſque potus vini; tot denique ſte 
pores annui ſponte venientes : & menſe depugnetur licet earum cauſa 
cum feris,  paſti naufragorum corporibus piſces expetantur, etian- 
num tamen ſecunde. Mille preterea ſunt uſus earum, fine quibus 
vita degi non poſfit. Arbore ſulcamus maria, terraſque admovemus, 


arbore exadificamus tefta.—* The trees have ſupplied many with 
milder 
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too, by the beauty of their looks, by the fragrancy 
of their ſmell, by creating us pleafant ſhades againſt 
the ſcorching beams of ſummer, and ſkreening us 
againſt the piercing winds and cold of winter (). 
And 


milder juices than thoſe of grain. From them we derive the 
oil ſo refreſhing to our bodies, and the ſtrengthening and ex- 
hilarating wine. Of them we make our tables ſerviceable to 
man, though to ſupply them with luxuries he fights with the 
wild beaſts, and feeds the hungry fiſhes with the ſhipwrecked 
carcaſes of the mariners. Numberleſs are their neceſſary uſes 
to the purpoſes of life. By means of trees we plough the ocean, 
approximate diſtant lands, and build for ourſelves habita- 

tions“. Pin. V. H. I. 12. c. 1. 
(s) Plantarum uſus latiſſimè patet, & in omni vitæ parte occurrit. 
Sine illis laute, fine illis commodè non vivitur, at nec vivitur omnino : 
acm 


— —— 


* In the Ladrone iſland and ſome of the Philippines, as alſo 
in the newly-diſcovered iſlands of the South Sea, the inhabitants 
are ſupplied with bread, not from any ſpecies of grain, but from 
a tree which is called rima, or mahie, and by our naturaliſts ar- 
tocarpus, or the bread fruit. This tree is about the ſize of a 
middle-fized oak, with leaves of a foot and a half in length, in- 
dented like thoſe of the fig-tree. The fruit, ſays Captain Cook, 
18 about the ſize of a child's head, and its ſurface reticulated not 
unlike a truffle ; it is covered with a thin ſkin : the inner part is 
as white as ſnow, and ſomewhat of the conſiſtence of new bread. 
It is roaſted on the coals or baked in an oven till the rind is 
black, and then cut into ſlices, which are either eaten when freſh 
and ſoft, or dried in the ſun till they become hard like biſ- 
Cuit, in which ſtate the bread may be kept a long time. It has 
a ſweetiſh taſte, ſomewhat like the Jeruſalem artichoke. It is 
likewiſe made into puddings, and ſometimes boiled with freſh 
meat, or fried with oil like fritters. This fruit is in ſeaſon for 
about eight months in the year, and abundantly ſupplies the 
Place of all other farinaceous vegetables. x Epiros. 

| B B 2 
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And it is very obſervable what admirable provi- 
ſions are made for this PRO of their ſupport and 
ſtanding, 


quercungue ad vitum neceſſaria ſunt, quecunque ad delicias ſaciunt, 
c e locupletiſſimo ſuo penu abunde ſubminiſtrant. Quanto ex iis menſa 
innocentior, mundior, ſalubrior quam ex animalium cæde & laniend ? 
Homo certè naturd animal carnivorum non eft ; nullis ad predam 
& rapinam armis infirutum, non dentibus exertis & ſerratis, non 
unguibus aduncis. Manus ad frufus colligendos, dentes ad manden- 
dos comparali. Non legimus ei ante diluvium carnes ad eſum conceſ 
fas. At non vittum tantum nobis ſuppeditant, ſed D veſlitum, & me- 
dicinam & domicilia aliaque edificia, & navigia, & ſupellefilem, & 
focum, & obletamenta ſenſuum animigue ex his naribus orloramenta 
 & ſufſumigia parantur. Ilorum flores inenarrabili colorum & ſche- 
matum wvarietate, & elegantid, oculos exhilarant, ſuaviſſima odorum 
quos expirant fraganiia ſpiritus recreant. Horum fruftus gule ille- 
tebræ menſas ſecundas inſtruunt, & languentem appetitum excitant. 
Taceo virorem amæniſſimum oculis amicum, quem per Prata, paſcua, 
agrot, ſylvas, ſpatiantibus objiciunt, & umbras quas contra eſtum & 
ſelis ardores prælent.— “ The uſes of plants are moſt various and 
extenſive in every department of human life. Without them we 
can neither live comfortably nor conveniently ; nay we could not 
live at all. They furniſh us in abundance whatever is neceſſary 
for our food, whatever ſupplies us with delicacies. How much 
more innocent our repaſt, how much cleaner, how much more 
wholeſome than what is furniſhed by the ſlaughter and butchery 
of animals? Man certainly is not by nature a carnivorous ani- 
mal; he is furniſhed with no arms ſor prey or-rapime ; lic haas 
neither promiuent and ſerrated tuſks, nor crooked claws. He 
has only hands for gathering the fruits of the earth, and teeth 
for chewing them. We' read not that he ever eat fleſh before 
the deluge. But plants furniſh us not only with food; my 

ſupply us with clothes, with medicines, with habitations an 
other ſtructures, with ſhips, with furniture, with fire, with num- 
berleſs gratiſications to che ſenſes and to the mind. The ſenſe 
of ſme] ling is refreſhed with their odours ; their flowers with 
the variety and beauty of their forms and colours delight the 
ſight. Their fruits furniſh our deſſerts, and ſtimulate our languid 
appetites 
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ſtanding, both in ſuch as ſtand by their own 
ſtrength, and ſuch as need the help of others. In 
ſuch as ſtand by their own ſtrength, it is by means 
of the ſtronger and more ligneous parts (equi- 
valent to the bones in animals) being made not 
inflexible as bones, becauſe they would then be 
apt to break; but of a yielding elaſtic nature, 
to eſcape and dodge the violence of the winde; 
and by means alſo of the branches ſpread- 
ing handſomely and commodiouſly about, at an 
angle of about 45 gr. by which means they equally 
fill up, and at the ſame time make an equilibration 
of the top (i). | 
; ws And 
appetite. I ned not mention that moſt delightful verdure 
which is ſo friendly to the eye-fight, and which meets us in our 
walks through the meads, the paſtures, the fields, and woods; nor 
the ane ſhade they furniſh againſt the ſeorching n of the 
ſun. — Ray's H. P. I. 1. c. 24. p. 46. 

65 All vegetables of a tall and ſpreading cm ſeem to 
have a natural tendency to a hemiſpherical dilation, but gene - 
rally confine their ſpreading within an angle of 90 gr. as being 
the moſt becoming and uſeful diſpoſition of its parts and 
branches. Now the ſhorteſt way to give a moſt graceful and 
uſeful filling to that ſpace of dilating and ſpreading out, is to 
proceed in {traight lines, and to diſpoſe of thoſe lines in a variety 
of parallels, &c. And to do that in a quadrantal ſpace, *&c. 
there appears but one way poſſible, and that is, to form all the 
interſections, which the ſhoots and branches make, with angles 
of 45 gr. only. And I dare appeal to all if it be not in this 
manner almoſt to a nicety obſerved by Nature, c. A viſible 
argument that the plaſtic capacities of matter are governed and 
_ diſpoſed by an all- wiſe and infinite Agent, the native ſtrictneſſes 
and regularities of them plainly ſhewing from whoſe hand they 
come. Account of the Origin and Format. of Fofſ. Shells, &. 
print. Lond. 1705, p. 38, 41+ 
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And as for fuch vegetables as are weak, and not 
able to ſupport themſelves, it is a wonderful faculty 
they have, fo readily and naturally to make uſe of 


the help of their neighbours, embracing and climb. 


ing up upon them (1), and uſing them as crutches to 

(u) In hederd, furculi & rami hinc inde claviculos, quaſt radi- 
eulas emittunt, que parietibus, vel occurrentibus arboribut veluti di- 
gitis firmantur, & in altum ſuſpenduntur. Hujuſmadi radicule fubs 
rotunde ſunt, & pilis coperiuntur ; & quod mirum eſt, . glutivoſum 
fundunt humorem, ſeu terebinthinam, qud arte lapidibus neduntur & 
agglulinantur.— Non minori induſtrid natura utitur in vite Cana- 
deyfi, Se. —“ In the ivy, the ſmall branches and twigs put forth 
creeping fibres or roots, which lay firm hold on the trees or walls 
which they encounter, and by theſe the plant is ſuſpended. 


Theſe roots are roundiſh and covered with hairs ; and what is 
very remarkable, they exſude a glutinous liquor or turpentine, 


by which they adhere and glue themſelves cloſe to the ſtones, 
A no leſs admirable contrivance is to be remarked in the Cana» 


dian vine, &c. — The admirable and curious make of whoſe ten · 


drels and their feet, ſee in the illuſtrious author Malpig. de Con 


prrolis, &c. p. 48. 


are of a compound nature, between that of a root 


and a trunk. Their uſe is ſometimes for ſupport only; as in 
the claſpers of vines, briony, Cc. whoſe branches being long, 


Nlender, and fragile, would fall by their own weight, and that of 


their fruit; but theſe claſpers taking hold of any thing that is at 
hand, which they do by a natural cireumvolution which they 


| have (thoſe of briony have a retrogade motion about every 


third circle, in the form of a double claſp ; ſo that if they miſs 
one way, they may catch the other). Sometimes the uſe of 
claſpers is alſo for a ſupply, as in the trunk-roots of ivy; which 
being a plant that mounts very high, and being of a clofer and 
more compact ſubſtance than that of vines, the fap would not be 
ſufficiently ſupplied to the upper ſprouts, unleſs theſe aſſiſled the 
mother-root ; but theſe ſerve alſo for ſupport too. Sometimes 


. alſo they ſerve for ſtabiliment, propagation, and ſhade z for the 


firlt of theſe ſerve the 1 of cucumbers ; for the ſccond, 
thoſe, 
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their feeble bodies : ſome by their odd convolving 
faculty, by twiſting themſelves like a ſerew about 
others; ſome advancing themſelves, by catching 
and holding with their curious claſpers and tendrels, 
equivalent to the hands; ſome by ſtriking in their 
rooty feet *, and others by the emiſſion of a natu- 

ral 


thoſe, or rather the trunk-roots of chamonil ; and for all 
three the trunk-roots of frawterries. Harris Lex. Tech. in verb. 
Claſper Ts ; 

a FO. 


* Plants are endowed with the power of directing their roots 
in ſearch of proper nutriment. - The red whortle-berry, a low 
evergreen, grows naturally among gravel on the tops of hills. 
This ſhrub was planted in an edging to a rich border under a 
fruit wall, In two or three years it overran the adjoining deep- 
laid gravel-walk, and ſeemed to fly from the border in which nat 
a fingle runner appeared. Among the ruins of New Abbey in 
Galloway, there grows on the top of a wall a planetree about 
20 feet high. Straitened for nouriſhment in that barren ſitua- 
tion, it ſeveral years ago directed roots down the ſide of the wall, 
till they reached the ground 10 feet below ; and now the now 
riſhment it afforded to thoſe roots, during the time of their de- 
ſcending, is amply repaid, the tree haviag every, year fince that 
time made vigorous ſhoots. From the top of the wall to the 
ſurface of the earth theſe roots have not thrown out A ſingle 
fibre, but are now united in a ſingle root. Plants, when forced 
from their natural poſition, are endowed with a power to reſtore 
themſelves. 'Twiſt a branch of a tree ſo as to invert its leaves, 
and fix it in that poſition ; if left in any degree looſe, it untwiſts 
itſelf gradually till the leaves be reſtored to their natural poſition. 
A root of a tree meeting with a ditch in its progreſs, alters its 
courſe, and ſometimes dips under the ditch and riſes in the ſame 
direction on the oppoſite ſide. Thruſt a pole into the ground 

24 near 


might name the great fertility (x) of ſuch as ſerves 
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ral glue, cloſely and firmly adhering to ſomething 
or other that adminiſters ſufficient ſupport unto 
them, All which various methods being ſo nicely 
accommodated to the indigencies of thoſe helpleſs 


vegetables, and not to be met with in any beſides, 


is a manifeſt indication of their being the contri- 
vance and work of the Creator, and that his infinite 
wiſdom and care condeſcends, even to the ſervice 
and well- being of the meaneſt, moſt weak, and 
helpleſs inſenſitive parts of the creation, 

In the laſt place, to the uſes already hinted at, [ 
might add a large catalogue of ſuch among vege- 
tables as are of peculiar uſe and ſervice to the 
world, and ſeem to be deſigned as it were on pur- 
poſe, by the moſt merciful Creator, for the good of 
man or other creatures (w). Among grain, I 


for 


(wo) Vegetables afford not only food to W but alſo 
phyſic, if it be true which Ari/fotle ſaith, and after him Pliny ; 
which latter in his 8th book, chap. 27. ſpecifies divers plants made 
uſe of as ſpecifics, by divers, both beaſts and birds : as dittany by 
wounded deer ; celandine by ſwallows, to cure the ſore eyes of 
their young, &c. And if the reader hath a mind to ſee more 
inſtances of this nature, (many of them fanciful enough,) he 
may conſult Merſenne in Geneſ. p. 933. 

(x) See before, book iv. chap. 11. note (b). 


OT —ů— —U — . > —— 


near a ſcandent plant, and it will direct its tendrils towards it and 
climb up. A honeyſuckle, if it finds no other ſupport, turns 
itſelf into ſpirals, two or three twigs convolving themſelves to- 


gether, and thus ſupporting each other, Epiros. 
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for bread, the eaſy culture and propagation thereof, 
and the agreement of every ſoil and climate to it, 
Among trees and plants, I might inſtance in ſome 
that ſeem to be deſigned, as it were, on purpoſe, 
for almoſt every uſe (y) and convenience; ſome to 


heal 


(y) Planta hae unica, [aloe Americana, ] inquit Fr. Her- 
nandez, quicquid vite efſe potęſt neceſſarium preflare facile poteſt, fi 
efſet rebus humanis modus. Tota enim illa lignorum fepiendorumque 
agrorum uſum præſlat, caules tignorum, folia vers tea tegendi im- 
bricum, lancium : eorundem nervuli, & fibre eundem habent uſum 
ad linteamina, calceos, & weſtimenta conficienda quem apud nos Ii- 
num, cannabis, goſſipium, &c. E mucronibus fiunt clavi, aculeis 
ſubule, quibus perforandis auribus, macerandi corporis gratid, indis 
uti mos erat cùm demonum vacarent cultui ; item acicule, acus, tri- 
buli militares & raflilla idonea pedendis ſubtegminibus. Preterea & 
ſucco mananti, cujus evulſis germinibus internis foliifve tenerioribus 
cullit [Y7tlins] in mediam cavitatem, flillat planta, unica ad 50 
interdum amphoras (quod difu «ft mirabile) vina, mel, acetum, ac 
ſaccharum parantur [the methods of which he tells]. dem 
ſuccus menſes ciet, alvum lenit, urinam evocat, renes & weſicam 
emundat. F. radice quoque reſtes fiunt firmiſſime. Craſſiores ſolio- 
rum partes, truncuſque, decofia ſub terra, edendo ſunt apta, ſapi- 
untque citrea fruſta ſaccharo condita : quin & vulnera recentia mir8 
conglutinant,— Folia quoque afſa & aſſecto loco impoſita convulſionem 
curunt, ac dolores leniunt (precipue fi ſuccus ipſe calens bibatur } 
quamvis ab indicd proficiſcantur lue, ſenſum hebetant, atque torpo- 
rem inducunt. Radicis ſuccus luem veneream curat apud Indos ut 
Dr. Palmer.“ This ſingle plant, (the American aloe,) ſays 
Hernandez, is capable of ſupplying eaſily whatever is neceſſary 
for the purpoſe of life, if indeed there were any bounds to the 
defires of man. For the entire plant ſerves the purpoſe of a 
hedge, its ſtems are uſed for beams or joints, its leaves for tiles 
and platters : its ſlender fibres are put to the ſame uſes as flax, 
hemp, or cotton- thread for making cloths, ſhoes, and garments. 
From its ſharp points are made nails, bodkins, awls, caltrops, 


little 
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heal the moſt ſtibborn and dangerous diſtem. 
pers (z), to alleviate and eaſe the pains (aa) of our 
| poor 


little harrows or cards for manufacturing cloth. Beſides, from 
the juice of the plant, which diſtills when the buds are torn off, 
ſometimes to the aſtoniſhing quantity of 50 amphorz (or fir. 
kins) from a ſingle plant, wine, honey, vinegar, and ſugar are 
prepared, The ſame juice has the medicinal qualities of remov- 

ing obſtructions in women, of purging and exciting urine, and 
of cleanſing the reins and bladder. From its roots are likewiſe 
made the ſtrongeſt ropes and cables, The thicker parts of the 


leaves and the ſtem when macerated under ground, are fit for 


eating, and taſte like pieces of citron preſerved with ſugar, 
They likewiſe are excellent for the healing of green wounds, 
The boiled leaves, when externally applied, cure convulſions, 
(and {till more effectually if the juice is drank warm,) and they 


_ eaſe the pains produced from the lues venerea. The juice of the 


root, ſays Dr. Palmer, cures the Indians of the lues venerea.”” — 


Ray's H. P.1.21. c. 7. See alſo Dr. Shloane's Voyage to Jas 


maica, p. 247. 

There are alſo two ſorts of aloe beſides, mentioned by the 
ſame Dr. Sloane, one of which is made uſe of for fiſhing-lines, 
bow-ltrings, ſtockings, and hammocks. Another hath leaves 
that hold rain-water, to which travellers, Sc. reſort to quench 
their thurſt in ſcarcity of wells or waters in thoſe dry countries, 
N. p- 249. 

() For inſtance here, I ſhall name the cortex Peruvianur, 


which Dr. Morton calls Antidotus in levamen erumnarum vitæ 


humane plurimarum divinitus conceſſa. De Febr. Exer. v. c. 3. 
In ſanitatem gentium proculdubio a Deo O. M. conditus. Cuyus 
gratid, arbor vitæ, ſigua alia, jure merits appellari poteſt, Id. ib. 
c. 7. LEheu! quot convilits herculea & divina hæc antidotus jacta- 
batur *—* An antidote for all the diſeaſes incident to human 
nature, and certainly ſent us from above : framed by the Al- 
mighty himſelf for the benefit of mankind. On which account 


it merits more than any other plant the appellation of the tree 
| : of 
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poor infirm bodies, all the world over: and ſome 
deſigned for the peculiar ſervice and good of par- 
ticular . places, either to cure ſuch diſtempers as 
are peculiar to them, by growing more plentifully 
there than elſewhere (55), or elſe to obviate ſome 

INCONs 


of life. Yet, how much have the virtues of this moſt powerful, 
nay divine antidote been ſlandered? —{bid. = 

To this (if we may believe the Ephemer, German. Ann. 12. 
Ober. 74. and ſome other authors) we may add triſolium palu- 
daſum, which is become the panacea of the German and porthera 
nations. 

(aa) Pro doloribus quibuſcunque fedandis præſtantiſſimi 4 
us opium habetur ; quamobrem meritq nepenthe appeliari folet, & 
remedium were divinum exiſtit. Et quidem ſatis mirari wiz poſſu- 
mus, guomodo urgente viſceris aut membri cujuſpiam torturd infigniz 
& intolerabili cruciatu, Pb armacum hoe, incantamenti inſtar, levamen 
& awxynoiar ſubitam, immò interdum abſque ſomno, aut ſaltem 
priùi guam advenerit, concedit. Porrò adbuc, magis flupendum eft, 
quod danec partiguld opiatice: operari, & potentiam ſuam narcoticam 
exerere continuant, immd etiam aliguamdiu poſtquam ſomnus. ſiuitur, 
ſumma aleviatio, © indolentia in parte affettd perſi/i,—< Opium is 
eſteemed of the moſt ſovereign virtue for relieving all manner of 
pains z whence it may be eſteemed a divine remedy, and is de- 
ſervedly called nepenthe. And indeed we cannot ſuffieiently ad- 
mire how this wonderful medicine, operating like enchantment, 
eaſes the moſt acute pains of the bowels, or torment of the 
limbs, and that often without producing ſleep, or before ſleep. 
comes on. It is likewiſe moſt worthy of admiration, that while 
its particles continue to exert their narcotic influence, and after 
the ſleep i is finiſhed, the greateſt eaſe and alleviation of pain 
continues in the parts affected. — Wilks, Phar. rat. Par. 1. 
8. 7. cap. 1. ſect. 15. 

(66) Tales plantarum ſpecies in quacungue regione a Deo crean- 
tur guales hominilus & animalibus ibidem natis maxime conveniunt : 
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inconvenience there *, or to ſupply ſome conſtant 
_ neceſſity or occaſion, not poſſible, or at leaſt not 
eaſy, 


imo ex plantarum naſcentium frequentid ſe ſere animadvertere poſſe 
quibus morbis [endemiis] quelibet regio ſubjefa fit, ſcribit Solenan- 
der. Sic apud Danos, Friſios, Hollandos, quibus, ſcorbutus fre- 
quens, cochlearia copiose provenil.— Such ſpecies of plants are 
formed by the Creator in every country as are moſt adapted to 
the conſtitution of its inhabitants; nay, from the frequency of 
thoſe plants which a country produces, we may, as Solenander 
obſerves, moſt commonly form a juſt opinion with regard to 
the endemial diſeaſes to which it is ſubject. Thus among the 
Danes, Frieſlanders, and Dutch, where the ſcurvy is a fre. 
quent diſeaſe, we obſerve great quantities of ſcurvy-grals. — 
Ray's H. Pl. lib. 16. cap. 3. 5 

To this may be added, Elſner's obſervations concerning the 
virtue of divers things, in his obſervations de vincetoxico Ar 
larum remedio. F. Germ. T. 1. Obſ. 57. : 

John Benorovinus, a phyſician of Dort, may be here con- 
ſulted, who wrote a book on purpoſe to ſhew, that every 
country hath every thing ſerving to its occaſions, and particu- 
larly remedies afforded to all the diſtempers it is ſubje& unto. 
See Bener. *Avragxuz. Batav. five Introd. ad Medic. indigenam. 


* 


La 


The leaf of the rattleſnake-root (polygala ſenega) is the 
molt efficacious remedy againſt the bite of this dreadful animal; 
and it is obſerved by the author who relates this property of the 
plant, that « Almighty God has-mercifully granted it to grow 
in the greateſt plenty in all thoſe parts that are moſt infeſted by 
the rattleſnake ; and it is remarkable that the herb acquires its 
greateſt perfection juſt at the time when the bite of thoſe ſer- 
pents is moſt dangerous. The Indians,” continues he, «are 
ſo well convinced of the certainty of this antidote, that many of 
them will ſuffer themſelves to be bitten for a glaſs of brandy.” 
Loftiel's Hiſtory of the Miſſion of the United Brethren among the 


Indians in North America. EviToR. 
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eaſy, to be ſupplied any other way (cc), It is, for 
inſtance, an admirable ' proviſion made for ſome 
countries ſubject to drought, that when the waters 
every where fail, there are vegetables which con- 
tain not only moiſture enough to fupply their own 

vegetation 


(ec) The deſcription Dr. Sloane gives of the wild-pine is, 
that its leaves are channelled, fit to catch and convey water 
down into their reſervatories; that theſe reſervatories are ſo 
made as to hold much water, and cloſe at top when full to 
hinder its evaporation ; that theſe plants grow on the arms of 
the trees in the woods every where, [in thoſe parts, ] as alſo on 
the barks of their trunks. And one contrivance of Nature in 
this vegetable (he ſaith) is very admirable : the ſeed hath long 
and many threads of /omentum, not only that it may be carried 
every where by the wind, but alſo that it may by thoſe threads, 
when driven through the boughs, be held faſt, and ſtick to 
the arms and extant parts of the barks of trees. So ſoon as it- 
ſprouts or germinates, although it be on the under part of a 
bough, its leaves and ſtalk riſe perpendicular, or ſtraight up, be- 
cauſe if it had any other poſition, the ciſtern (before-mentioned, 
by which it is chiefly nouriſhed) made of the hollow leaves 
could not hold water, which is neceſſary for the nouriſhment 
and life of the plant. In ſcarcity of water, this reſervatory 18 
neceſſary and ſufficient, not only for the plant itſelf, but likes 
wiſe is very uſcful to men, birds, and all ſorts of inſects, 
whither they come in troops, and ſeldom go away without re- 
freſhment. Id. ib. p. 188. and Phil. Tranſ. No. 251, where a 
figure is of this notable plant, as alſo in Lowthorp's Abridg. 
vol. 2. p. 669. (See Pl. N, g. 2.) 

The avid pine, ſo called, &c. hath leaves that will hold a 
pint and a half or a quart of rain - water; and this water refreſhes 
the leaves and nouriſhes the root. When we find theſe pines, 
we ſtick our knives into the leaves, juſt above the root, and 
that lets out the water, which we catch in our hats, as I have 
done many times to my great relief. Dampier's Yoy. to Cam- 


feachy, c, 2. p. 56, 
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vegetation and wants, but afford drink alſo both 
to man and other creatures in their great extre- 
mities (dd); and a great deal more might be in- 
ſtaneed in of a like nature, and things that bear 
| ſuch 


(dd) Navarette tells us of a tree called the bejuco, which 
twines about other trees, with its end hanging downwards ; 
and that travellers cut the nib off it, and preſently a ſpout of 
| water rung out from it, as clear as cryſtal, enough, and to ſpare, 
for fix or eight men. I drank (faith he) to my ſatisfaction of 
it, found it cool and ſweet, and would drink it as often as I 
found it in my way. It is a juice and natural water. It is the 
common relief of the herdſmen on the mountains; when they 
are ee they lay hold on the b4uco and drink their fill. 

Callect. of Voy. and Trav. vol. 1. in the Suppl. to Navarette's 
Account of China, p. 355. | 
The waterwith of Jamaica hath the ſame uſes, concerning 
which my- before-commended friend Dr. Sloane favoured me 
with this account from his original papers: This. vine growing 
on dry hills, in the woods where no water is to be met: with, its 
trunk, if” cut into pieces 1200 or three yards long, and held by either 
end to the mouth, affords ſo plentifully a limpid, innocent, and re 
freſhing water, or ſap, as gives new life to the droughty traveller or 
hunter. Whence this is very much celebrated by all the inhabitants 
of theſe lande, as an immediate gi g1 ift of Providence to their diflreſſed 
condition. 

To this we may add what Mr. Ray takes notice of concern. 
ing the birch-tree. In iniliis veris antequam folia prodiore, vulne- 
rata dulcem ſuccum copiusd effumdit, quem fiti preſſi paſtoret in ſylvis 
fepenumers potare ſalent. Nos ctiam non ſemel eo liquore recrrati 
famus, cum herbarum gratia vaſlas peragravimus 7 inquit 
Tragus.—* In the beginning of ſpring, before its leaves have 
come out, if the birch is wounded, it pours out moſt copiouſly 
⁊ feet juice which the ſhepherds often drink when thirſty. I 
myſelf, ſays Tragus, have been frequently refreſhed" with this 
liquor when T was wandering through vaſt foreſts in ſearch of 
plants.“ Naii Cat. Plant. circa Cantab. in Betula. | 
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ſuch plain impreſſes of the Divine wiſdom: and 
care, that they manifeſt the ſuperintendance of the 
Infinite Creator. 


Thus I have given a ſketch of another branch of 
the creation, which, (although one of the meaneſt, 
yet,) if it was accurately viewed, would abundantly 
manifeſt itſelf to be the work of Gop. But be- 
cauſe I have been fo long upon the other parts, 
although leſs than they deſerve, I muſt therefore 
content myſelf with thoſe general hints I have 
given; which may however ſerve as ſpecimens of 
what might have been more largely ſaid about this 


inferior part of the animated creation *. 
— 

lt may be no improper ſupplement to this chapter to ex- 
hibit a ſhort view of the principal doctrines of that great na- 
turaliſt Profeſſor Linnzus, which are now almoſt univerſally 
adopted, and whoſe ſyſtem, if true, as it has every appearance 
of being, certainly tends, in a very eminent degree, to the 
main purpoſe of this work, - the demonſtration of the power, 
the conſummate wiſdom, and the benevolence of the great 
Creator of the univerſe. 

The chief doctrines of Linnæus are, 1 mo, that vegetables are 
endowed with a certain degree of animal life; and 2do, that 
they propagate their ſpecies in a manner fimilar to that of ani- 
mals. 

In ſupport of his doctrine, Mat vegetables are endowed with 
life, he draws his arguments from the following particulars in 
their ceconomy : 

I. Nutritio, The very idea of nutrition implies a propulſion 
of humours, and of courſe the idea of life. 

2. Etat. Every animal muſt not only begin to exiſt, and 
have that exiſtenge terminated by death, but mult likewiſe paſs 

4 through 
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As to the inanimate part, ſuch as ſtones, mine. 
rals, earth, and ſuch- like, that which I have already 
ſaid in the beginning ſhall ſuffice. 


—— 


through the intermediate ſtages of infancy, youth, manhood, 
old age, characteriſed by imhecility, . beauty, fertility, and 
dotage. "Theſe viciſſitudes are __ conſpicuous in the oe 
table world. 

3. Motus.—Animals are Sk of ſpontaneous motion: ſo 
are vegetables; witneſs the efforts of all plants to bend to the 
light; the ſhrinking of many plants from the touch, &c. 

414. Morbus. — Vegetables are ſubject to diſeaſes as well as 
animals. 

5. Mort. — Like animals, all vegetables have a natural period 
of extinction from internal decay, and they are ſubject likewiſe 
to be cut off by various diſcaſes proceeding from injury, im- 
proper nutriment, too much heat or cold, &c. 

6. Anatomia.—The organic fibres, membranes, canals, veſi- 
cles, &c. of plants are additional proofs of their living powers, 

7. Organizatio, — Vegetables not only propel humours, but 
alſo prepare and ſecrete different juices for the fruit, the nectar, 
gems, &c. analogous to the ſecretions of animal bodies. 

From theſe facts and obſervations Linnæus concludes that 
plants are endowed with life as well as auimals; and then pro- 
ceeds to ſhew how theſe animated vegetables propagate their 
ſpecies. 

After diſcuſſing the long exploded doctrine of equivocal ge- 
neration, he lays hold of the maxim of Dr. Harvey, Omne 
vivum ex ov. It being Tully evident, ſays he, from the fore- 
going reaſoning, that vegetables are endowed with life, it ne- 
ceſſarily follows, agreeably to this maxim of Harvey's, that 
every vegetable mult in like manner derive its exiſtence from an 
egg ; but as it is the diſtinguiſhing property of an egg to give 
dirth to a being ſimilar to that which produced it, the /ced: 
muſt of courſe be the 2g7s of vegetables. 

Granting then that the ſceds of vegetables correſpond to the 
eggs of animals, and conſidering 5 no egg can be fecundated 

without 
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without receivin g impregnation from the male, it follows that 
the ſeeds or eggs of vegetables cannot be fecundated by any 
other means. Hence alſo the neceſlity of vegetables being pro- 
vided with organs of generation. But where are theſe organs 
ſituated? The anſwer is caſy : we have already found impreg- 
nated ſeeds within the flowers af plants; and it is natural to ex- 
pect that the genitalia ſhould not be at a greater diſtance. Now 
as copulation always precedes bjr4h, and every flower precedes the 
fruit, the generating faculty muſt be aſcribed to the flower, and 
the birth to the fruit. Again, as the anthere and fligmata are 
the only eſſential parts of flowers, theſe parts muſt neceſſa- 
rily be the organs of generation. Being thus far advanced, Lin- 
neus affirms,that the anthere are the tefter, and that the pollen 
performs the office of the male ſemen, which he proves chiefly 
from their ſituation being ſugh as to diſcharge the pollen with 
the greateſt facility upon the figma or female organ, from their 
always flouriſhing at the ſame time with the ſligmata, and from 
the experiment of cutting off the antherz. from an hermaphro- 
dite plant, in which caſe, if no other plant of the ſame ſpecies 


is near it, it will infallibly prove either abortive or produce ba- 


ren ſeeds. From ſimilar arguments he proves the ſtigma to be 
the female organ, adapted by Nature for the reception of the 
pollen or impregnating ſubſtance. The union of the ſexes js 
accompliſhed by the conveyance of the pollen to the ſtigma, to 
which it adheres till it burſts, and diſcharges a ſubtile elaſtie 
fluid. This fluid, or aura, is abſorbed by the veſſels of the 


ſtylus, and carried directly to the ovarigm or germen, =P 


. the myſterious work of impregnation is fully completed. 

the whale, a moſt remarkable ſimilarity pbtains between the 
economy of Nature in the animal and vegetable kingdoms, 
both with reſpect to the changes that animals and plants un- 
dergo in the various ſtages of their exiſtence, and; in the mode 
by which they propagate their ſpecies; nor is the power and 


wiſdom - of the Creator leſs conſpicuous in the one order of 
created ſubſtances, than it is in the other. « O Lord, how 
manifold are thy works! in wiſdom haſt thou made them all. 
The earth is full of thy riches.” Pſalm civ. v. 24. | 
vor. tt. | c © | As 
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As nothing ſo much facilitates the ſtudy of any ſcience as a 
proper arrangement of the objects about which it is employed, 
it has been the endeavour of many naturaliſts to deviſe ſuch an 
arrangement or claſſification as ſhould embrace, in a ſmall com- 
paſs, all the characteriſtics that diſtinguiſh the different genera 
and ſpecies in the animal, vegetable, and mineral kingdoms, 
Theſe arrangements have many advantages: they ſhew to the 
- ſtudent of Nature the extent of his ſubject, and elevate his mind 
by the ſenſe of its grandeur and importance; and they aſſiſt 
both his memory and his judgment in the proſecution of ſcience, 
It is, however, to be regretted, with reſpe& to moſt of theſe 
arrangements, that, being taken from thoſe obvious and ex- 
terior marks which diſtinguiſh the different genera and ſpecies, 
they are of very little help to thoſe who wiſh to ſtudy either 
their internal ſtructure, or the uſes and properties of the ſeveral 
objects of natural hiſtory. The only arrangement which ſeems 
-to poſſeſs the latter advantage in any conſiderable degree, is the 
' phyſiological table of M. D'Azyr, which, borrowing its ſeve- 
ral marks from internal characters, more clearly demonſtrates 
the diſtinctions between the different objects of the mineral, ve- 
getable, and animal kingdoms, than any ſyſtem that attempts 
to arrange them by outward appearance. It is likewiſe in this 
reſpect extremely valuable that it contains, in a very ſmall com- 
paſs, an amazing fund of inſtruction in all the moſt important 
parts of the ſcience of natural hiſtory, in ſo far as organized 
Nature is concerned. It cannot, therefore, be unacceptable to 
the reader to find here this moſt ingenious and uſeful table, as 
its purpoſe is ſo peculiarly connected with the ſcope and deſign 
of the preſent work, - -».- "Eprron. 
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3 B O O K. XI. — 6 oe 


: practical Inferences from the foregoing | 
Survey. | 


3 — 


HA VNG in the preceding Books carried my 
ſurvey as far as I care at preſent to engage 
myſelf, all that remaineth, is to draw ſome in- 
ferences from the foregoing ſcene of the great 
Creator's works, and ſo conclude this part of my 
intended work. To | 
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CHAP. I. 
| That God's Works tre great? ahd excellent. 


JEX firſt inference I ſhall make, ſhall be by way 
of confirmation of the text, that the works of 
the Lord are great (a). And this is neceſſary to 
be obſerved, not againſt the atheiſt only, but all 
other careleſs incur.5us obſervers of God's works. 
Many of our uſeful labours, and ſome of our beſt 
modern books ſhall be condemned with only this 
note of reproach, that they are about trivial mats 
ters @) when in truth they are ingenious and no- 
ble diſcoveries of the works of God. And how 
Fares | often 


(a) Eguidem ne laudare quidem ſatis pro merits pſſum dts ſupl- 
entiam ac potentiam, qui animalia fabricatus gi. Nam ejuſmodi 
opera non laudibus mods, verum etiam hymnis ſunt majora, que priuſ+ 
guam inſpexiſſemus, fieri non poſſe perſuaſum habeamus, conſpicati 
vero, falſos nos opinione fuiſſe comperimus.—“ For I can never 
enough admire and praiſe his almighty power and wiſdom who 
framed the animal creation. His works indeed ſurpaſs the 
praiſe of men, and even hymns are unequal to the expreſſion of 
his mighty operations which, antecedent to our knowledge of 
them, we muſt have concluded to be beyond all power, and 
utterly impoſſible ; but when we come to know them, we then 
perceive we have formed a very inadequate opinion of his attri- 
butes.“ Galen de L. Part. I. 7. c. 15. | 

() Non tamen pigere debet leftores, ea intelligere, quemadmodum 
ne Naturam quidem piguit ea reipsa ęſficere.—“ For we ought 
never to deſpiſe the knowledge of thoſe things as mean and fri- 
volous, which Nature herſelf did not diſdain to form. Galen. 
ibid, I. 11. fin. | 9 | 
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often will many own the world in general to be a 
manifeſtation of the infinite Creator, but look upon 
the ſeveral parts thereof as only toys and trifles, 
ſcarce deſerving their regard? But in the fore- 
going (I may call it) tranſient view I have given of 
this lower and moſt ſlighted part of the creation, I 
have, I hope, abundantly made out, that all the 
works of the Lord, from the moſt regarded, ad- 
mired, and praifed, to the meaneſt and moſt flighted, 
are great and glorious works, incomparably con- 
trived, and as admirably made, fitted up, and placed 
in the world. So far then are any of the works of 
the Lord (even thoſe eſteemed the meaneſt) from 
deſerving to be diſregarded, or contemned by us (c), 
that on the contrary they deſerve (as ſhall be ſhewn 
in the next chapter) to be /ought out, inquired after, 
and curiouſly and diligently pryed into by us; as 1 
have ſhewed the word in the text implies. 


(e) An igitur etiamſi qnemadmodum Natura Bec, & cufmodi, 
ſummd ratione te pro videntiã agere potuit, ita & nor imitari al- 
quando foſſemus ? Ego verò exiſlimo multis nofirum ne id guidem 
poſſe, negue enim artem Nature exponunt : Bo enim modo omnino eam 
ddmirarentur, fin minis, eum ſaltem non vituperarent. - But as 
Nature his framed all theſe things with admirable wiſdom and 
foreſight, could we not ourſelves imitate her in ſome of her 
operations? I fear it is hardly poſſible for us; conſidering we 
do not even give ourſelyes the trouble of explaining the artifice 
of Nature, If we did ſo, we ſhould either give her the due 
ttibute of our praiſe, or at leaft ceaſe to blame and cavil at her 
works,” Gan. de Uſ. Part. I. 10. c. 3. 


" 
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That God's Works ought to be inquired into, and 
that ſuch Inquiries are commendable. 


h THE Creator doubtleſs did not beſtow ſo muck 


curioſity, and exquiſite workmanſhip and ſkill 
upon his creatures, to be looked upon with a care- 
leſs, incurious eye, eſpecially to have them lighted 
or contemned ; but to be admired by the rational 
part of the world, to magnify his own power, wil. 
dom, and goodneſs throughout all the world, and 
the ages thereof: and therefore we may look upon 
it as a great error not to anſwer thoſe ends of the 
infinite Creator, but rather to oppoſe and affront 
them. On the contrary, my text commends God's. 
works, not only for being great, but alſo approves 
of thoſe curious and ingenious inquirers, that /eek 
them out, or pry into them, And the more we pry 
into and diſcover of them, the greater and more 
glorious we find them to be, the more worthy of, 
and the more expreſsly to proclaim their great 
Creator. | 
Commendable then are the reſearches, which 
many amongſt us have, of late years, made into 
the works of Nature, more than hath been done in 


ſome ages before. And therefore. when we are 
_ aſked, Cui bono? To what purpoſe ſuch inquiries, 
ſuch pains, ſuch expence? the anſwer is eaſy, it 
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is to anſwer the ends for which God beſtowed fo 
much art, wiſdom, and power about them, as well 
as given us ſenſes to view and ſurvey them, and an 
underſtanding and curioſity to ſearch into them: 
It is to follow and trace him, when and whither he 
leads us, that we may ſee and admire his handy- 
work ourſelves, and ſet it forth to others, that they 
may ſee, admire, and praiſe it alſo. I ſhall then | 
conclude this inference with what Elihu recom- 1 
mends, Job. xxxvi. 24, 25. Remember that thou a 
magnify his work, which men behold, Every man 
may ſee it, men may behold it afar . s F 
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CHAP. III. 


That- God's Works are manifeſt 1% all; ING 15 
Uureaſanablengſi of Infidelity. 


TH coneluding words of the preceding chapter 
ſuggeſts a third inference, that the works of 
God are ſo viſible to all the world, and withal 
ſuch manifeſt indications of the being, and attri - 
butes of the infinite Creator, that they plainly ar- 

gue the vileneſs and perverſeneſs of the atheiſt, 
and leave him inexcuſable. For it is a ſign a man 
is a wilful, perverſe atheiſt, that will impute ſo glo- 
rious a work, as the creation is, to any thing, yea, a 

mere — (as chance is,) rather than to God (a). 
It 


(a) Galen having taken notice of the neat diſtribution of the 
nerves to the muſcles, and other parts of the face, cries out, 
Hlec enim fortune ſunt opera! Caterùm tum omnibus [partibus] 

immitti, tantoſque eſſe fingulos [nervos] magnitudine, quanta parti - 
cule erat neceſſe ; haud ſeio an hominum ſit ſobriorum ad fortunam opife* 
cem id revocare. Alioqui quid tandem erit, quod cum providentid & 
arte efficitur * Omnino enim hoc ei contrarium eſſe debet, quod caſu ac 
fortuits fit.—** Are theſe forſooth the operations of chance? 
When we obſerve the inſertion of the nerves in the ſeveral parts 
of the body, and their proportionate magnitude to the part in 
which they are inſerted, can any man in his ſober judgment 
refer that to the operation of chance? If ſo, what is there elſe 
that is the reſult of foreſight and of art ? For it muſt be in its 
nature contrary to A which is effected by chance.“ And 
afterwards, 
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It is a ſign the man is wilfully blind, that he is un- 
der the power of the devil, under the government 
of prejudice, luſt, and paſſion, not right reaſon, 
that will not diſcern what every one can ſee, what 
every man may behold afar off, even the exiſtence 
and attributes of the Creator from his works. For 1 
as there is no ſpeech or language where their voice it 14 
not heard, their line is gone out through all the earth, 7 
and their words to the end of the world : ſo all, even 
the barbarous nations, that never heard of God, 
have from theſe his works inferred the exiſtence 
of a Deity, and paid their homages to ſome- deity, 
although they have been under great miſtakes -in © 
their notions and coneluſions about him. But 
however, this ſhews how naturally and univerſally 
all mankind agree, in deducing their belief of a 
God from the contemplation of his works, or as 
even Epicurus himſelf, in Tully (b), faith, from a 


afterwards, Hec quidem atque cjuſmod: artis ſcil. at ſapientie opera 

oe dicemus, fi mods fortune tribuenda ſunt que ſunt contraria ; fiet- 

que jam quod in proverbits—Fluvii ſurſum fluent ; fi opera gue nul- 

lum habent neque ornamentum, neque rationem, neque modum artis efſe ; 

contraria verò fortune duxerimus, &c.— . For every thing that 

is wild and irregular we muſt then attribute to art and wiſdom, 

if we eſteem its contrary to be the reſult of chance; and thus. in 

the words of the Proverbs, the rivers will run backwards to their * 
ſource, if we hold @very thing in which we perceive neither re- 5 
ſon nor beauty to be the reſult of ſkill, and every thing poſſeſſed 

of thoſe qualities to be the effect of chance. Galem ubi ſu- 

pra, I. 11. c. 7. ; 

% Primim efſe Deos, quod in omnium animis, &. And alittle 
after, Cum enim non iaſlituto aliguo, aut more, aut lege fit opinio con- | 
Hituta, 


— 2 
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notion that Nature itſelf hath imprinted upon the 
minds of men. For, ſaith he, wwhat nation is there, 
ar what kind of men, that without any teaching or 
inſtructions, have not a kind of CNA AGE or pre- 
conceiued notion of a deity ? 
An atheiſt therefore Gif ever there was any ſuch) 
may juſtly be eſteemed, a monſter among rational 
| beings; a thing hard to be met with in the whole 
tribe of mankind ; an oppoſer of all the world (c); 
a rebel againſt human nature and reaſon, as well as 
againſt his God. 
But above all monſtrous is this, or would be in 
fuch as have heard of God, who have had the be- 
nefit of the clear goſpel revelation. And ſtill more 
- monſtrous this would be, in one born and baptized 
in the Chriſtian church, that hath ſtudied Nature, 


flituta, maneatque ad unum omnium firma conſenſio, intelligi neceſſe ef, 


efſe Deos, quoniam inſitas eorum vel potiùs innatas cognitiones habemur. 
De quo autem omnium natura conſentit, id verum efſe neceſſe gſt. Eſſe 


 #gitur Deos confitendum eft.—** For as that opinion is neither the 


effect of education, of cuſtom, nor of human Jaws, but is firmly 
rooted in the conſent of all mankind, we muſt thence of neceſ- 
fity conclude that there is a God, from that innate opinien of 
the mind. "That in which all mankind conſents muſt be a truth. 
We muſt then confeſs there is a God.” —Cicer. de Nat. Deor. 
L. e. 16, 1). 

(e) The atheiſt in api a God, doth, as Plutarch ſaith, 


i endeavour— immobilia movere,  bellum inferre non- tantum longo 


tempori, ſed & multis hominibus, gentibus, & familiis, quas religioſus 


| Deorum cultur, quaſi diving furore correptas, tenuit.—“ To move 


what is immoveable, and to wage war, not only with time, but 


with all nations, kindreds, and families, who with fervent zeal 


have paid religious worſhip to the Divinity,” —Plutar. 4 
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and pried farther than others into God's works.. 
For ſuch an one (if it be poſſible for ſuch to be) to 
deny the exiſtence / or any of the attributes of 
God, would be a great argument of the infinite 
inconvenience of thoſe ſins of intemperanee, laſt; 
and riot, that have made the man abandon his 
reaſon, his ſenſes, yea, I had almost“ ſaid his very 
human nature (4), to engage him thus to deny: the 
being of God. Js .q ito abs 
So alſo it is much the ſame monſtrous infidelity, 

at leaſt it betrays the ſame atheiſtical mind, to deny 
God's providence, care, and government of the 
world, or (which is a ſpawn of the fame Epicurean 
principles) to deny Final Cauſes (e) in God's works 
of creation; or with the profane, in P/al. Ixxiii. 11. 
to ſay, How doth God know? and is there knowledge 
in the moſt High? For as the witty and eloquent 
Salvian faith (J), They that affirm nothing is ſeen 
by God, will, in all probability, take away the ſub- 
ſtance 


(4) See before, note (ö). 

(e) Galen, having ſubſtantially refuted the Epicurean principles 
of Aſclepiades, by ſhewing his ignorance in anatomy and philo- 
ſophy, and by demonſtrating all the cauſes to be evidently in the 
works of nature, viz. final, efficient, inſtrumental, material, and for- 

mal cauſes, concludes thus againſt his fortuitous atoms, ex quibus 
intelligi poteſt : conditorem naſtrum in formandis particulis unum hune 
equi ſcopum, nempe ut quod melius eft eligat. —** Whence we may 
conclude that our great Creator, in the formation of bodies, has 
invariably followed this one rule, always to choofe what is 
beſt.” — Galen de Uſ. Part. I. 6. c. 13. 


(/) De Gutern. Dei, l. 4. p. 124. meo Libros allo J. 7. 
c. 14. 
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— faith 2 
God to be the creator of all things, he ſhould deny bin 
be the governor of them ? ar when he confeſſeth him 
jo be the maker, te ſbauld ſay, God ned what 
he bath fo made *? 


* gee a diſcuſſion of the {i I reſearch Tu Final 
Cauſes, in the Preliminary Account of the Lite and Writings 
of Mr. Derham, p. xl. 
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C HA P. IV. 


That God's Works ought to excite us to | Fear and 
Gen to God. 


CINCE the * of the. creation are all of them 
ſo many demonſtrations of the infinite wiſdom 
and power of God, they may ſerve to us as ſo 
many arguments exciting us to the conſtant fear of 
Cad, and to a ſteady, hearty obedience to all his 
laws. And thus we may make theſe works as ſer- 
viceable to our ſpiritual intereſt, as they all are to 
our life and temporal intereſt, For if whenever 
we ſee them, we would conſider that theſe are the 
works of our infinite Lord and Mafter, to whom 
we are to be accountable for all our thoughts, 
words, and works, and that in theſe we may ſee his = 
infinite power and wiſdom ; this would check us 
in ſinning, and excite us to ſerve and pleaſe Him 
who is above all control, and who hath our life 
and whole happineſs in his power. After this | 
manner God himſelf argues with his own fooliſh l 
people, and without underſtanding, who had eyes, and 
ſaw not, and had ears, and heard not, Jer. v. 21, 
22. Fear ye not me? ſaith the Lord. will ye not 
tremble at my preſence, which have placed the ſand 
for the bound of the ſea, by a perpetual decree that it 
cannot paſs it; and though the waves thereof toſs 
VOL, 11, D D | them , 
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themſelves, yet can they not prevail; * they | 
roar, yet can they not paſs over it? 
This was an argument that the moſt. ignorant, 
ſtupid wretches could not but apprehend ; that a 
Being, that had ſo vaſt and unruly an element as 
the ſea abſolutely at his command, ought to be 
feared and obeyed ; and that he ought to be con- 
ſidered as the ſovereign Lord of the world, on 
whom the world's proſperity and happineſs did 
wholly depend ; ver, 24. Neither ſay they in their 
heart, let us now fear the Lord our God, that giveth 
rain, both the former and the latter in his feaſon : he 
reſerveth unto us the appointed weeks of the harveſt 


L 7 


CHAP. v. 


That God's Works ought to excite us 10\Thankfulngſs. 


$ the demonſtrations which God hath given of 
his infinite power and wiſdom ſhould excite us 

to fear\and obedience; fo I ſhall ſhew in this chap- 
ter, that the demonſtrations which he hath given 
of his infinite goodies; in his works, may excite us 
to due thankfulneſs and praiſe. It appears through- 
out the foregoing ſurvey, what kindneſs God hath 
ſhewn. to his creatures in providing every thing 
conducing to their life, proſperity, and happi- 
neſs (a); how they are all contrived and made in 
| the 

() S pazca quit tiki dendſet_jugera, accepiſſe te Auers benefo 
cium : immenſu lerrarum late patentium ſpatia negas efſe beneficium p 
Si pecuniam tibi aliguit donaverit—beneficium wocabis : tot metalla 
defadit, tot fluming emiſit in atra, ſuper que decurrunt ſola aurum ve- 
hentia :_ argenti, eris, ferri immane pondus omnibus locis ebrutum, 
cujus inveſligandi tibi facultatem dedit,—negar te accepiſſ beneficium ? 
Si domus tibi tonetur, in qud marmoris aliguid reſplendeat, fc. 
num mediocre munus vocabis ) Ingens tibi domicilium, fine ullo in- 
cendii, aut ruing metu firuxit, in quo vides non tenuer cruſiat—ſed in- 
tegras lapidis pretigſiſſimi moles, Cc. negas te ullum munus accepiſſe i 
Et cùm ifta que habes magno effimes, quod eft ingrati hominis, nulli 
debere te judicas ? Unde tibi iſlum quem trabis ſpiritum ® Unde iſlam, 
per quam dufus vitæ tus diſponis atque ordinas, lucem ? Cc. — If 
any one had made you a preſent of a few acres of land, you 
DD 2 would 
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the beſt manner, placed in the fitteſt places of the 
world for their habitation and comfort ; accoutred 
in the beſt manner, and accommodated with every, 
even all the minuteſt things that may miniſter to 
their heal:h, happineſs, office, occaſions, and buſi- 
neſs in the world. 

Upon which account, thankfulneſs and praiſe is 
ſo reaſonable, io juſt a debt to the Creator, that the 
P/almijt calleth upon all the creatures to praiſe God, 
in P/alm cxlviii. Praiſe him all his angelt, praiſe 
Him all his hoſts ; fun, moon, flars of light, heavens 
of heavens, and waters. above the heavens. ''The 
reaſon given for which is, ver. 5, 6. For he com- 
manded, and they were created ; he hath alſo efta- 
bliſhed them for ever and ever ; he hath made a de- 
eree which they ſhall nat puſh.” And not theſe celeſ- 

tials 


would own he had 3 a benefit on you. Do ON then 
deny that the immenſe expanſe of land which this univerſe con- 
tains is a benefit? If any one had given you a ſum of money, 
you would call it a benefit. Yet Providence has formed the 
mines, th» rivers which waſh down the precious ores with their 
ſands, the ftores of filver and of braſs which the earth conccals, 
and of which the uſe is free to man; and ſhall he deny that 
theſe are benefits? If any one ſhould give you a houſe'in which 
there are a few marble decorations, will you term it a ſmall 
preſent ? Providence has built for you a boundleſs habitation, 
which is in no danger of fire or of decay, and has furnified it 
not with little fragments, but with immeaſurable "maſſes of thoſe 
precious ſtones ; and ſhall you count that no benefit? Or if you 
value at a great price thoſe poſſeſſions which you enjoy, do you, 
ungratefal man! owe no debt to him who gave them? To 
whom do you owe that ſpirit which you ' breathe, that light 
which guides you in all your works and undertakings . 
nee. de Benef. J. 4. c. 6. | 
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tials alone, but the creatures of the earth and wa- 
ters too, even the meteors, fre and hail, ſnow and 
vapours, ſtormy winds fulfilling his word. Yea, the 
very mountains and hills, trees, beaſts, and all cattle, 
ereeping things, and flying fowl. But in a particular 
manner, all the ranks and orders, all the ages and 
ſexes of mankind are charged with this duty; Let 
them praiſe the name of the Lord, for his name alone 
it excellent ; his glory is above the earth and heavens ; 
Ver. 13. 2 
And great reaſon there is we ſhould be excited 

to true and unfeigned thanktulneſs and praiſe (5 

to 


(b) Tempeſtivum tibi jam fuerit, qui in hiſce libris verſaris conſi- 
rare, in utram familiam recipi malis, Platonicamne ac Hippo- 
craticam, & aliorum virorum, gui Nature opera mirantur ; an co- 
rum qui ea inſetantur, quod non per pedes Natura conflituit g Muere 
excrementa.—** It would now be proper for you who have been 
employed in the ſtudy of theſe books to conſider with your» 
ſelves with what family or ſociety you chooſe to rank; whether 
with that of Plato, Hippocrates, and thoſe other illuſtrious men 
who have been admirers of the works of Nature, or with thoſe 
others who find fault with Nature for not contriving us ſo that 
the excrement ſhould be voided by the feet.” Of which having 
told a ſtory of an acquaintance of his that blamed Nature on this 
account, he then goes on, At vers fi de hujuſmodi pecudibus plura 
werba fecero, melioris mentis homines merits mihi forte ſuceenſeants 
dicantque me polluere ſacrum ſermonem, quem ego Conditoris noftri 
verum hymnum compono, exiſtimoque in eo veram eſſe pictatemy—ut 
i noverim ipſe primus, deinde & aliis expoſuerim, quenam ſit ipfius 
ſapientia, que virtus, que bonitas. Quod enim cultu conveniente ex- 
ornaverit omnia, nullique bona inviderit, id perfectiſſimæ bonitatis 
ſpecimen eſſe tatuo ; & hac quidem ratione ejus bonitas hymniAqobis 
eft celebranda. Hoc autem omne in veniſſe quo pacto omnia poliſſimùm 
adornarentur, ſummæ ſapientiæ eft : effeciſſs autem emnia, que voluit, 
DD 3 | wirtutis 
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to this our great benefactor, if we refle& upon what 
hath been ſhewn in the preceding ſurvey, that the 
Creator hath done for man alone, without any re- 
gard to the reſt of the creatures, which ſome have 
held were made for the ſake of man. Let us but 
reflect upon the excellence and immortality of our 
ſoul ; the incomparable contrivance and curious 
ſtructure of our body; and the care and caution 
taken for the ſecurity and happineſs of our ſtate, 
and we ſhall find, that among the whole race of 
beings, man hath eſpecial reaſon to magnity the 
Creator's goodneſs, and with ſuitable ardent af. 
fections to be thankful unto him. 


virtulis ot invidæ.— . But if I ſhould wafte more words on ſuch 
ſtupid animals, T ſhould incur the diſpleaſure of all men of 
better underſtanding, who would declare that I had polluted 
that holy diſcourſe which I have been employed in compoſing 
to my Maker's honour, and as the beſt hymn to his praiſe ; the 
fruit of my knowledge which I have endeavoured to impart to 
others, and to teach them what is wiſdom, what is virtue, 
what is goodueſs. For I hold that to be the proof of his moſt 
perfect goodneſs, that He has given to every thing thoſe quali- 
ties which are moſt ſuitable to its nature, and to every order of 
beings its peculiar advantages. To diſcern what qualities were 
moſt ſuitable, is the proof of the higheſt wiſdom, as to frame all 
according to his will, is of the bigheſt power.” . de N. 
Part. I. 3. c. 10. 


[ 40 J 
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That we ought to pay God all due Homage and 
Worſhip, particularly that of the Lord's Day. 


FOR a concluſion of theſe lectures, the laſt thing 
I ſhall infer, from the foregoing demonſtration 
of the being and attributes of God, ſhall be, that 
we ought to pay God all that homage and worſhip 
which his right of creation and dominion entitle 
him unto, and his great mercies call for from us, 
And foraſmuch as the Creator appointed, from the 
very creation, one day in ſeven to his ſervice, it 
will not therefore be improper to ſay ſomething 
upon that ſubject: and if I inſiſt ſomewhat particu» 
larly and largely thereon, the congruity thereof to 
the deſign of theſe lectures and the foregoing de- 
monſtration, together with the too great inadvert- 
ency about and neglect of this ancient, univerſal, 
and moſt reaſonable and neceſſary duty, will, I hope, 
plead my excuſe. But that I may ſay no more 
than is neceſſary on this point, I ſhall confine my- 
ſelf to two things; the time God hath taken, and 
the by/ine/s then to be performed. | 
I. The time is one day in ſeven, and one of the 
moſt aneient appointments it is which God gave to 
the world. For as ſoon as God had finiſhed” his 
ſix days works of creation, it is ſaid, Cen. ii. 2, 3. 
| 5 4 e 
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He reſted on the ſeventh day from all his work which 
he had made. And God bleſſed the ſeventh day, and 
ſanct fed it, becauſe that in it he had refted from all 
his work, This ſanctification (a) and bleſſing the 
ſeventh day was ſetting it apart, as a day of di- 
ſtinction from the reſt of the week-days, and ap- 
propriating it to holy uſes and purpoſes, namely, 
the commemoration of that great work of the cre- 
| tion, and paying homage and' worſhip to that in 
nite Being who was the effecter of it. 

This day, thus conſecrated from the beginning, 
for the celebration of the vd x67us 'yeviowy, the 
world's birth. day, as Philo calls it, was probably 
in ſome meaſure forgotten in the following wicked 
ages, which God complains of, Gen. vi. 5. and fo 
after the flood likewiſe. But after the return out 
of Egypt, when God ſettled the Fewiſh polity, he 
was pleaſed to renew this day, and to eſtabliſh it 
for a perpetual ſtanding law. And accordingly 
it was obſerved down to our bleſſed Saviour's time, 
countenanced, and ſtrictly obſerved by our great 

Lord and Maſter himſelf, and his apoſtles and dif- 
ciples in and after his time; and although for good 
reaſons the day was changed by them, yet a ſeventh 
day had been conſtantly obferved in all ages of 
Ch RY down to our preſent time, 


Thus 
(a) 7 2 6 d * & profane 
uſu ſegregavit, in uſum ſacrum ad cultum Dei deſtinavit,—*® Accom- 


modated to divine uſes, ſeparated from what is common and pro- 
fane, and deſtined for the worſhip of God.” — Kirch. Concord. 


p. 1336. Delinari ad aliquid, ſacrari, c. Buxtorf. in Verbo. 
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Thus we have a day appointed by God himſelf, 
and obſerved throughout all ages, except ſome few 
perhaps, which deſerve not to be brought into 
example. 
And a wiſe deſignation of time this is, well be. | 
coming the Divine care and precaution ; {i 
for the recruiting our bodies and diſpatching our 
affairs, and at the ſame time to keep up a ſpiritual 
temper of mind. For by allowing fix days to la- 
bour, the poor hath time to earn his bread, the 
man of buſineſs time to diſpatch his affairs, and 
every man time for the work of his reſpective cal 
ing. But had there been more, or all our time al- 
lotted to labour and buſineſs, and none to reſt and 
recruit, our bodies and ſpirits would have been too 
much fatigued and waſted, and our minds have 
been too long engaged about worldly matters, fo as 
to have forgotten divine things. But the infinitely 
wiſe Ruler of the world, having taken the ſeventh 
part of our time to his own ſervice, hath prevented 
theſe inconveniences ; hath given a relaxation to 
ourſelves, and eaſe and refreſhment to our wearied 
beaſts, to poor fatigued flaves, and ſuch as are un- 
der the bondage of avaricious, cruel maſters. And 
this is one reaſon Meſes gives of the reſervation and 
reſt on the ſeventh day. Deut. v. 13, 14, 15. Six 
days ſhalt thou labour, and do all thy work ; but the 
ſeventh is the ſabbath of .the Lord thy Cad; in it 
thou ſhalt nat do any work, thou, nor thy children, 
ſervants, cattle; or ſtranger, that thy man. ſervant 
and maid ſervant may reſt as well as thaw. And ne- 
40 | member, 
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member, that thiu waſt a ſervant, & e. therefore the 
Lord thy God commanded thee to keep the ſabbath day. 
That carnal, greedy people, ſo bent upon gain, 
without ſuch a precept, would have ſcarce favoured 
their own bodies, much leſs have had mercy upon 
their poor bond{men and beaſts ; but by this wiſe 
proviſion, this great burden was taken off. But 
on the other hand, as a longer liberty would too 
much have robbed the maſter's time, and-bred idle- 
neſs, ſo by this wiſe proviſion, of only one day of 
reſt to ſix of labour, that inconvenience was alſo 
prevented. | 
Thus the wiſe Governor of the world hath taken 
care for the diſpatch of buſineſs. But then; as tob 
Jong engagement about worldly matters, would 
take off men's minds from God and divine matters, 
ſo, by this reſervation of every ſeventh day, that 
great inconvenience is prevented alſo ; all being 
then bound to worſhip their great Lord and Maſter, 
'to pay their homages and acknowledgments to 
their infinitely kind benefactor; and, in a word, 
to exerciſe themſelves in divine, religious buſineſs, 
and fo keep up that ſpiritual temper of mind, that a 
perpetual or too long application to the world 
would deſtroy. | 
- - This, as it was a good reaſon for the order of 
u fabbath to the Jews, ſo is as good a reaſon for 
our Saviout's continuance of the like time in the 
Chriſtian church. 
And a law this is, becoming the infinitely wiſe 
Creator and Conſervator of the world; a law not 
Cars © 8 5 only 
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only of great uſe to the perpetuating the roemem - 
brance of thoſe greateſt of God's mercies then 
commemorated, but alſo exactly adapted to the 
life, occaſions, and ſtate of man; of man living in 
this, and a-kin to another world: a law well cal- 
culated to the diſpatch of our affairs, without hurt- 
ing our bodies or minds. And ſince the law is ſo 
wiſe and good, we have great reaſon then to ptac- 
tiſe carefully the duties incumbent upon us; which 
will fall under the conſideration of ide 

IId Thing I propoſed ; the bu/eneſs of the day, 
which God hath reſerved to himſelf. And there 
are two things enjoined in the commandment, a 
ceſſation from labour and worldly buſineſs ; and that 
we remember to keep the day holy. 

1. There mult be a ceflation from worldly buſi- 
neſs, or a reſt from labour, as the ward /ab>ath (5) 
ſignifies. Six days thou 'ſhalt do all thy work, bit 
the ſeventh is the ſabbath of the Lord thy God, (not 
thy day but his,) in which neither thou, nor any be 
| longing to thee, ſhall do any work. In which in- 
junction it is obſervable, how expreſs and particular 

this commandment is, more than others, iu order- 
ing all ſorts of perſons to ceaſe from work. | 

2. We muſt remember to keep the day/oly. Which 
remembrance is another thing alſo in this, more than 
in the other commandments, and implies, ; 

V, That there is great danger of our forget- 
ting, neglecting, or being hindered from keeping 
the day holy, either by the infirmity and — 


(5) Da Caſaio, requicr—* Reft,” 
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of our own nature, or from the avocations of the 
world. 

2dly, That the keeping it holy, is a duty of more 
than ordinary conſequence and neceſſity. And of 
greateſt conſequence this is, 

Firſt, To perpetuate the remembrance of thoſe 

works of. God commemorated on that day ; 
in the firſt ages of the world, the creation ; in the. 
middle ages, the creation and delivery from Egypt; 
and under Chriſtianity, the creation and redemption 
by Chriſt, Which mercies, without ſuch frequent 
occaſions, would be ready to be forgotten or diſ- 
regarded in ſo long a tract of time as the world 
| hath already ſtood, and may by God's mercy {till 
ſtand, 

Secondly, To keep up a ſpiritual temper of mind 
by thoſe frequent weekly exerciſes of n as 
' hath been already mentioned. 

_ Thirdly, To procure God's bleſſing upon the 
labours and buſineſs of our fix days, which we can 
never expect ſhould be proſperous, if we are negli- 
gent of God's time. For how can we expect God's 
bleſſing upon a week fo ill begun, with a neglect, 
or abuſe of God's firſt day ? and therefore if we be- 
come unproſperous in the world; if loſſes, troubles, 
or dangers befall us, let us reflect how we have 
| ſpent the Lord's day; whether we have not wholly. 

neglected it, or abuſed it in riot, or niade it a day 
for taking journies, for more private buſineſs, 
and leſs ſcandalous labour, as the cuſtom of too 


many is. | 
Thus 
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Thus having ſhewn what reaſon there is to re- 
member to keep holy the day dedicated to God, I 
ſhall conſider how we are to keep it holy, and ſo 
conclude. Now the way to keep it holy, is not by 
bare reſting from work; for that, as a father ſaith, 
is ſabbatum boum & aſinorum, a ſabbath of beaſts 5 
but holy acts are the proper buſineſs for a holy 
day, celebrated by rational beings. Among all 
which, the grand, principal, and maſt univerſally 
practiſed, is the public worſhip of God, the aſſem- 
bling at the public place of his worſhip, to pay (with 
our fellow creatures) our homages, thanks; and 
praiſes to the infinite Creator and Redeemer. of the 
world. This, as it is the moſt reaſonable ſervice 
and proper buſineſs for this day, ſo is what hath 
been the practice of all ages. It was as early as 
Cain and AbePs days, Gen. iv. 3. what was prac- 
tiſed by religious perſons in the following ages, till 
the giving of the law; and at the giving of that, 
God was pleaſed to order places, and his particular 
worſhip, as well as the ſeventh day. The taber- 
nacle and temple were appointed by God's expreſs 
command; beſides which, there were ſynagogues 
all over the nation; ſo that in our Saviour's time, | 
every great town or village had one or more in 
it, and Jeruſalem 460, or more (c). 5 

The worſhip of theſe places, our bleſſed. 2 5 
was a conſtant and diligent frequenter of. It is 
ſaid, He went about all the cities and villages, teach- 
ing in their Jynagoguer, and 3 and healing, 

&c. 
() See Lighiſoot's works, vol. ii. p- 35, and 646. 
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de. Mat. ix. 35. And St. Luke reporteth it as his 
conſtant cuſtom or practice, Lrke iv. 16. And as 
his enftom was, oh went into the Synagogue on the | Jab: 


bath-day. 
Having thus mentioned the practice of Chriſ, ir 


1 not neceſſary I ſhould ſay much of the practice of 
his ap let, and the following purer ages of chriſt- 
janity, who, in ſhort, as their duty was, diligently 
followed: their great Maſter's example. They did 
not think it enough to'read'and pray, and praiſe God 
at home, but made corfcience of appearing in the pub. 
lie aemblies, from which nothing but fcknefs and ab. 
Poluto noe ity did detain them; and if ſict, or in 
priſon, or under baniſhment, nothing troubled them 
more than that they could not come 10 * ch, and join 
their de votions to the common ſervices. If perſecution 
at any time forced them to keep concealed ; yet no 
fooner 'wat there the leaſt mitigation, but they preſently 
returned to their open duty, and publicly mot all toge- 
ther. No trivial pretence e, no light excuſes wore then 
admitted for any one's abſence from the congregation, 
but according io the merit of the cauſe, ſevere cenſures 
rere paſſed upon them, & c. to expreſs it in the words 
of one of our beſt antiquaries (dc) 

The public worſhip of God then is not a matter 
of indifference, which men have in their own power 
to do or omit as they pleaſe ; neither is it enough 
to read, pray, or praiſe God at home (unleſs 


ſome inevitable 3 hindereth); ; becauſe the 
appearing 


0 Dr. Cave's Primitive Chriſtianity, par. 1. cap. 7+ 
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appearing in God's houſe on his day is an act of 
homage and fealty due to the Creator, a right of 
ſovereignty we pay him. And the withholding thoſe 
rights and dues from God, is à kind of rejecting 
God, a diſowning his ſovereignty, and a withdraw- 
ing our obedience and ſervice. And-this was the 
very reaſon why the profanation of the ſabbath was 


puniſhed with death among the Ferws, the ſabbath 
being a ſign or badge of the God they owned and 


worſhipped (e). Thus Exod. xxxi. 1 ty: My /ab- 
baths 


(e) At this day it is cuſtomary for ſervants to wear the 
livery of their maſters, and others to bear badges of their order, 
profeſſion, ſervility, &c. So in former ages, and divers coun- 
tries, it was uſual to bear badges, marks, and ſigns on divers oc+ 
cafions. In Exel. ix. 4. A mark was to be ſet on the forehead of 
thoſe that lamented the abominations of the city, The like was to 
be done upon them in Rev. vii. 3. and ix. 4. So the worſhip 
pers of the Beaſt, Rev; xiii. 16. were to 1eceive a x«ayuas 
a mark in their right hand, on their foreheads. Thoſe yap«yualay 
Tosa vide, badges, &c. were very common. Soldiers and ſlaves 
bear them in their arms or forcheads ; ſuch as were matriculated 
in the heterie, or companies, bear the badge or mark of their 
company z and whoever liſted himſelf into the ſociety of any of 
the ſeveral gods, received a 4 „ or a mark in his body, 
(commonly made with red-hot needles, or ſome burning in the 
fleſh,) of the god he had liſted himſelf under. And after 
Chriſtianity was planted, the Chriſtians had alſo their gn of the 
croſs. And not only marks in their fleſh, badges on their 
clothes, c. were uſual ; but alſo the dedication of days to their 
imaginary deities. Not to ſpeak of their feſtivals, &c. the 
days of the week were all dedicated to ſome of their deities. 
Among the Romans, Sunday and Monday, to the Sun and Moon 
Tueſday, to Mars ; Wedneſday, to Mercury, &c. So our Saxon 
anceſtors did the ſame ; ; Sunday and Monday, (as the Romans 
did,) to the Sun and Moon; Tueſday, to Fuyſco z Wedneſday, to 

Moden 
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baths ye ſhall keep; for it is a ſign between me and 
you, throughout your generations, that 3e may know. 
that I am the Lord, that doth ſandtify you; or as the 
original may be rendered, A fign to - acknowledge, 
that I Jehovah am your ſanctiſier, or your God for 
28 our learned Mede obſerves, To be the ſanctiſier of 
à people, and io be their God, is all one, So likewiſe 
very expreſsly in Ezek. xx. 20. Hallow my ſabbaths,. 
and they ſhall be a ſign between me and you, that ye. 
may knaw that I am the Lord your God ; or rather 
as before, to acknowledge that I Jehovah am * 
Gad. 

The ſabbath — thus a 3 a Ray or 3 
to acknowledge God to be their God, it follows, 
that a negle& or contempt of that day redounded 
to God; to light that, was lighting God; to pro- 
fane that, was to affront God ; for the puniſhment. 

of which, what more equitable penalty than death? 
And although, under Chriſtianity, the puniſhment is 
not made capital, yet have we no leſs reaſon for the 
ſtrict obſervance of this holy day, than the Jeu, 
but rather greater reaſons. For the God we wor- 
lip is the fame : If after fix days labour, He was, by 
the ſeventh, owned to be God, the Creator; no | 
leſs is He by our Chriſtian Lord's day: if by the ce 
lebration of the ſabbath, the remembrance of their 
deliverance from the * bondage was kept 
| up, 

Weden ; | Thurſday, to Thor ; Friday, to Eras; ; and Saturday, 


to Scater: an account of which deities, with the figures under 
which” they were wr pA may be met with in our learned 


Vegican, chap. 3. p- 68. 
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up, and God acknowledged to be the effetor theres. 


of; we Chriſtians have a greater deliverance, we 
on our deliyerance from ſin and Satan, wrought. 
by a greater Redeemer than Moſer, even the blefled. 
Jeſus, whole reſprrection, and the completion of 


our redemption thereby, was perforined on the 


Chriſtian Lord's day., 

And now to ſum up, and conclude theſe * 
ences, and ſo put an end to this part of my ſurvey: 
fince it appears, that the works of the Lord are fo 

great, ſo wiſely contrived, ſo accurately made, as to 
deſerve to be inquired into; ſince they are alſo ſo 
manifeſt demonſtrations of the Creator's being and 
attributes, that all the world is ſenſible thereof, to 
the great reproach of atheiſm : what remaineth ? 
but that we fear and obey ſo great and tremendous 
a Being; that we be truly thankful for, and mag- 
nify and praiſe his infinite mercy, manifeſted to us 
in his works. And foraſmuch as he hath ap- 
pointed a day on purpoſe, from the beginning, for 
theſe ſervices, that we may weekly meet together, 
- commemorate and celebrate the great work of crea» 
tion; that we may pay our acts of devotion, worſhip, 
homage and fealty to him ; and ſince this is a wiſe 
and excellent diſtribution of our time, what ſhould 
we do, but conſcientiouſly and faithfully pay God 
theſe his rights and dues? And as carefully and di- 


ligently manage God's time and diſcharge his buſi- 


neſs then, as we do our own upon our ſix days 
particularly that with the pious Fſalmiſt, We love 
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ap © ous concuvns.” 5. xt. 


the habitation of God's houſe, and the place where his 
honour dwelleth ; and therefore take up his good 
reſolution in Pſal: ver. 7. with which I ſhall con- 
cdude; But at for me, I ny come into thine houſe in 
the multitude of thy mercy, and bn thy fear wil 1 
wor ſhip towards thy holy temple. 

Now to the ſame infinite <4 the oninljjolne 
Creator and Preſerver of the world, the moſt gra- 
eious Redeemer, Sanctifier, and Inſpirer of man- 
kind, be all ere N and enen now _ 
Amen. 
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2 4 ws 30,000,000 

Of 2 day to F 0, WS. 0 
Of each hour to þ - 6» aenE 
But as the number of deaths to the number of births 
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